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V. t u~vof II c Svbpart E-Criteric arnd Standards Applcoble

I R 4 Yli. 146.1 Applicab'1ity and scope. to Class IV Iniection Wel [seed

Id th i O i rii 146,2 Lawk autho-izig these regullaticn7s.
U I I d npeti~n 146.1 Definitons Subpart F-Criteria and Standards Applicable

146 .4 Critria for exemnpted aquifers. to Clot& V Injection Wells
Lt\ 146.5 CIasstficatior. of injection 'A ells. 146.51 Applicability.

0i, lx '46.6 Areac!f reviewk.
( '' IImntetiu xxen i 14.7 Crretiveacton.146.52 Inventory an~d assessmnent.

lo 7iK ~n ci-,~ 146.8 Mechanical Integrity. Authority: Safe D,- r.1 irg 'W~er Act, 42
NI cle e-<x 146.9 Criteria or establishing permitting U.S.C. 300f et qeg. : source Cunscrk,!won

i 0 oll priorities. and Recos cry Act, 42 U.S'.C. 6901 rj

it ~ (in tt hr146.10 Plo_,gn and abandoning Class I-111
,I dio'xx' Elnx Scpt. 26. i9 NS, el.[Rex ised bk. §3 FR 218g.' .Il\ 6

i for uwc of an §3F 008. Sent7--bher 2' 1988 ]

11C11, j6 , e. I fluid n~xnin Subpart B-Criterioanor Standards Applicable

'ii tx 't -iec "' ix \cl i'd extended to Class I Wells Subpart A-General Provisions
ti,,r-x ho d used to. ic-i the

146.11 Constrcbilm.reieens
x d inieO 146. 112 plcbiiy 146.1 .ApplicabilitN and scope.

lx v4 .i'~ 1 14.13Opeatng.montorng nd epot- (a) This part sets forth techI-nical cri-
AI s I i the ()\\LCen ing requiiremenls. lenia and standards for the U'nder-

i-cC k-VtD S e ' ground :ri Ie cc,: C c:A c vc i ram. n

' L T- '.t n allernoit:\e to 146.14 ltcfcrmaticn to be considered by the This part should be read in conjuLne-

Sn' L, t fr e ib- ~ Director. tion w ith 40 CFR Parts 224, 144. and
3 ~ ' 'rnJ th Inlee 146.15 Mid-course cx aluationi requirement 15s.ihas apyt UCpo

Is ;iI~T' i Subpart C-Criteria and Standards Applicable grams. 40 CFR Part 144 deflines the
i'the 'ntLvvinV -x peri- ~ ~ regulatory framnework of EPA adminis-

r oCas1 el tered permit programs. 40 CTWR Part
01L .x d ii \kill stud\ thc nmx-h-

\k,,tc ir~dsc-l T-146.21 Applicability. 145 describes the elements of an ap-

bi, lo i ii: clnr Ix dE! e' vs 146.22 Construction requirements. provable State program and proce-

tx e xi' n ~146.23 Operating, monitoring, and report- dures for EPA approval of State par-

1 11 Nk -cur-rct,lk urLntcd an jdditi nal ing requirements. ticipatior in the permit programs. 40

xix ef::.!\ 2xx xt6' for the use 146.24 Information to be considered by the CFR Part 1241 describes the procedures

o f thu ilx in mechan'cal integ- Director.teAgnywlusfrisigprms
146.25 Mid-course ev.aluation requjirements. nAgcywlusfoisigpemt

rltx te:T1j I_ tit 7 ippnroid for exixl- under the covered programs. Certain

inc ( II n nxd rxxxxxer\ ixlls in of these procedures will also apply to

11 c1i N\xx York IL n d Subpart D-Criteric; and Standards Applicable State-administered programs a-, speci-

peonxisxxito Class Ill Wells fied in 40 CFR Part 145.

Tt1x L!e'n : is -Clng conietits en 146.31 Applicability. (b) Upon the approval, partial ap-

P t ].46.32 Construction requirements. proval or promulgation of a State UIC

[Sec. 146.1(b)]
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FEDERAL FEC ULTiONS

an*~~-y Ca"op hcY cvcpc,,r meoans the Emr-c fcniu LN nans an ''in-
- cnv 1 is int au- sidde and utter fadure of Owrcl> ing Yn-ctiolle'' other than a ''new, injec-

tD; t ,r b., rule or by ' ra a'' cause d by remcova of underix- tion well.'
Ing alsa. Ezprcrcxt t &cwogy means a

Clmenfing means the operaion technology which has noct been proven
11 La 'huidnp We~ regulatione m T'reby a cement slurry is pumped feasible underc the conditions in which

] v wswcrig these- rt-gula ino a dilled hole and/'or forced it is be ing test ed.
Q WUTC program rc-gu bhnte ag.Fc-Zvor cc tivzty means any

r' rc ADcud in 40 CER Part Cok 7.ig bed means a body of im- "HWMJ facility, UI1C "injection well"
1421, 1422, permeble or dist nctly less permeable NPDES "'point Source," or State 404

:01104, 147 nd 450of the matril stratigraphica~y adjacent to dredc and fill activityoanote
1:v-i'atl ,rx c\ Art as amended on( or more aquifers. facility or activity (including land or

!. Safe Dr.-inking WVater Act Conin7ing1 zone m~eans a geological appurtenances thereto) that is subject
FI ~ Pub, L. 93-523) and by the formation, group of formations, or to regulation under the ECRA, UIC,

-;C!--..(rts of 197'7 (Pub. L. part of a formation that is capable of NPIDES, or 404 programs.
-' lm~tngfluid mncv.ement above an in- FaulZt means a surface or zone of

k co zone. rock fracture along which there has
T-,6 i ri on,. CcWfoimNaW means any physical, been; dsplacement.

~. ' r nsapply to ch' ncal, bioogical, or radjological Fo acmastevlm e
"ci c cc satro pr b-''nceor atte inoste. tme unit given to the flow of gases orinjetio, cotro pr- s bstce r m~r VWenother fluid substance which emergesrmm.Conventmon~al mine means an open from an orifice, pump, turbine or

7x 1 MMSa zsed "we at cr underground (xca~ ation for the passes along a conduit or channel.
c~er~lydisonti prduuion f mnerls.Flaid means material or substance

wor vrk K na of dise-par metw"n~ os tMe Reginal which flows or moves whether in a
1 ci .o b i'- d for its in AW.~ "'r'tci Tie SILI dirertr or the semisolid, liquid, sludge, gas, or any

Pces a1 cc urT 1 rector Es the& c. nkV requoire's, other form or state.
-' ~ ~ u an~cdmn aulazc'd rgmr," n~t~ ''~ Fo-n ation means a body of rock,

d~, ~ ~'the Enviro, ~ Isc c'dS ec characterized by a degree of lithologic
tnc or an sive Stte Eri homogeneiity which is pre\ adingly, but

rd Pr'ogam, -0 r tco, mress not necessarily, tabular and is mappa-
ee.IAI~ to.X e hr ble on the earth's surface or traceableMe Ran EPAriisor standter in the subsurface.'' ras.~o 'vl for Nan? C sJ an tep C wa Or FA 'prm, Fonnation fluid means ''fuid'

an ddc1ons. revi- Tra - pur In mIr Knu,.~.Smul o present in a 'formation" under natu-
s cc or c' moA 's to the forms: or r 'crI 'c''~ os al conditions as opposed to intro-

onn appwe byEA fml use in ap We'vAu.r EPA Tca~ e a 'wthwi to duced fluids such as drilling mud.
;we SWs 'uc'.di any appro~ed -Cnmtrmeans ayperson, by site

-no "' For RCRA. Ipre TW -w TAN progicam, location, whose act or process pro-
aloi1udes the informa- in ,,C "" "tu EP'aA rs ssu-ed an duces hazardous waste identified or WI

twa :cr-d y the Di c'to under pro toS ' ' t e' --p'oval of a lised Ji 40 CFR Part 261.
(22205 rovrt s of Part B3 of the S,, TN- o EPA n- y n- Grcand wcatcr means water below
CT A~ ". ; - . th i' e land surface in a zone of satua-

.Q4- in us a gro' 1 'ru' formw VV 251 W I' ms tton.
4fMn 7 7prt of a AFbm-a 7 sy Hcarcdcs LA c-t means a hswacdous

that '''''''"' of ycelding a 1sa WA~ L:,.l d, no il,e ast*e as defaed in 40 CFR 2011.
-'ni'cam anoint of wa0er to a w e' T" a Ub 6 F HCzordoas WaVCSte1nCmetfc

Os T' - .I% dK5 ' R' 1Tn Sew-br ity (*HWMI facility") means all contig-
Anc V n: Zo ns me ti rea SUrN rI uous 'and, and structures, other ap-

rc~tg a lij(-cion vt11 dscrbedpuctenances, and improv-ements on the,D :osl 'weZl means a well used for land used for treating, storing, or dis-'in p to''M'c tc' tb i c set forth in ted'r iwal of maze into a, subsurface Posing of haza~rdous waste. A faoiity§ s" or in the ca s of an area stratum may consist of several treatment, stor-
Pe== th rojct are pls a circum" CE"~tte dat Of a UIC pr-ogram age, or disposal operational units (for

e1_f, ', cf th of~ 'ohcrItedeta a Stater ciC pro- exanmple, one or more landfills, surface
late acori teor th rit~e riac segani ;S approv ed or established by the impoundments, or combination of

forth inc 14 K06. ,~ usrat or. them).
E7r- O', Co ilatl F-0ottiO72 Agency HWM. facilty means *Hazardous

men a pipe oi tubing of ap- EPA'') means the United States En- Waste M1anagemnent facility'.-
- e terial, of aryicig d~Ame , viameial Protection Agency.

Or andslght, lowered into a bore- tE, cmans the United States "Ev- "Incian Tribe" means an; Indian
hc te crg or after drilling ii. order to r. "mental Pcocenon Agency:" Trie Wbong a Fedlerally recogccized

'upotbe sies of the hc,:e and thus E c d aaqua~- means an aquifer gox erhg body carrig oNt subsantial
proni Me wzlls from cavinag, to pre- orA portion that meets the citeria in ,'overrnrnentdl dluties ad pow.%ers oxer a

of A.ri1~:g mud into porous the ciefnit ion of ' underground source di cr' area,
gcdor to pc'xieat wat-,r, gas, or of drii ing w~ater" tut %%hich has been

Cher fluid fromn entering or leaving e \cncped according to the procedures I\ddd b. 53 F R 3-40S, ScmW'" e 26,
the hole, of 14481b1, lqcss

[Sec. 146,3]
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INJECTION4 V,'ELLS CF. TERIA 
0 2,C5

Ineo -Umeans a "wAell" in-to ignated by the Administrator Pursuant through a dugai-i Lht(,~st~d

which ''fluids'' are being injected, to section 1424 (a) or le) of the SDWAA. of the dug %kcll is gr t iam r

Injrction zone means a geological 'State Director- means the chieflretsraedr nin

'formation', group of for,-a tions, or Ldm;<nstratsve officer of any State. We,7l plug means a vatert;ght and

part of a formation receiving fluids interstate, or Tribal agency operating an gastight seal installed in a borehole or

through a well. .. proe program," or the delegated w ell to prevent movement of fluids.

roc g on an the sio of thipyiclnpresentative of the State Director. If Well stimulation. means several proc-
anr mc al cn haraeisofthis thsia I e responsibility is divided amnong two esses used to clean the w~ell bore, en-

Owner or operator means the owner or more State, interstate, or Tribal large channels, and increase pore

or operator of any facility or activity agencies. "State Director" means the space in the interval to be injected

subject to regulation under the RCRA, chief administraiv ofief the State. thus making it possible for wAastewater
to move more readily into the forma-

UIC, NPDES, or 404 programs. interstate, or Tribal agency author ized toadicue 1 ugn.()jt

Packer means a device lowered into a to performn the particular procedure or tin, (3) blingde (4) acidizing, (5) hyt-

w-ell to produce a fluid-tight seal. function to which reference is made. dric fr bating. 4 c'iig 5 y

Permit means an authorization, Ii- [.\mended b\ 51 FR 37408, September Well monitoring means the mneasure-

cense, or equivalent control document 26, l 8] ment, by on-site instruments or labo-

issued by EPA or an "approved State"' Stratum (plural strata) means a ratory methods, of the quality of
to implement the requirements of this single sedimentary bed or layer, re- water in a well.
part and Parts 124, 144, and 145. gardless of thickness, that consists of
Permit does not include RCRA interim generally the same kind of rock mate- § 146.4 Criteria for exempted aquifers.

status t § 122.23), UIC authorization by rial. Anaufro oto hro

rule (f§ 144.21 to 144.26 and 144.15), or Subsidence means the lowering of Aniaquifers tecirafor ai n thereo
any permit which has not yet been the the natural land surface in response derground source of drinking water"

subject of final agency action, such as to: Earth movements; lowering of fluid in § 146.3 may be determined under 40

a 'draft permit" or a "'proposed pressure; removal of underlying sup- CFR 144.8 to be an "exempted aqui-

permit." porting material by mining or solution fer" if it meets the following criteria:
Plugging means the act or process of of solids, either artificially or from (a) It does not currently serve as a

stopping the flow of w-ater, oil or gas natural causes; compaction due to wet- source of drinking w-ater; and
into or out of a formation through a ting (Hydrocomnpaction) oxidation of (b) It cannot now and will not in the

borhol orwel peetrtin tht fr-organic matter in soils; or added load future serve as a source of drinking
mto.on the land surface. water because:

Plugginor rcrmenastemoaryc ofac casing means the first string (1) It is mineral, hydrocarbon or geo-
listing of permanent o tepryofwell casing to be installed in the thermal energy producing, or can be
abandonment of water, oil, gas, test, w-ell. demonstrated by a permit applicant as
exploration and ., aste injection wells, Total dissolved solids ("TDS") part of a permit application for a Class

anAmycotina el1o,1esrpto means the total dissolved (filterable) II or III operation to contain minerals
of amounts and types of plugging ma-soisadeemndb usofteohyrcbnshtcnieigter
terial used, the method employed forsoisadeemndb usofteohyrcbnshtcnieigter

Jplugging, a description of formations method specified in 40 CFTR Part 136. quantity and location are expected to

which are seldadagahclgo UIC means the Underground Injec- be commercially producible,

the w-ell showing formation location, tion Control program under Part C of (2) It is situated at a depth or loca-

formation thickness, and location of the Safe Drinking Water Act, includ- tion which makes recovery of water

pluggin structres~theing an "approved program.' for drink ing water pupssecrt

Pressurc means tetotal load or Underground iniection means a cally or technologically impractical;

fore! prT unit area acting on a surface. "well injection." (3) It is so ccrtarninated that it

Project means a group of w-ells in a L'nderg-otund souarce of clr-,7king w'ould be economically at techriologi-

single operation, water (USDW) means an aquifer or its cally impractical to render that water

Radioactive waste means any waste portion: fit for human consumption: or

which contains radioactive material in (l)(Ji) Which supplies any public (4) It is located over a Class IlI wvell

concentrations w-hich exceed those water system or mining area subject to subsidence or

listed in 10 CFR Part 20, Appendix B, (ii) Which contains a sufficient catastrophic collapse; or

Table II column 2. quantity of ground water to supply a (c) The total dissolved solids content

RCRA means the Solid Waste Dis- public water system; and of the ground water is more than 3,000

posal Act as amended by the Resource (A) Currently supplies drinking and less than 10,000 mg/i and it is not

Conservation and Recovery Act of water for human consumption; or reasonably expected to supply a public

1976 (Pub. L. 94-580, as amended by (B) Contains fewer than 10,000 nig/l water system,

Pub. L. 95-609, 42 U.S.C. 6901 et seq.). total dissolved solids; and a165Casfcto fijnin~ls

SDWVA means the Safe Drinking 12) Which is not an exempted aqui- §165Casfcto fijcin ls

Water Act (Pub. L. 95-523, as amended f er. Injection wells are classified as tot-

by Pub L. 95-190, 42 U.S.C. 300(f) et USDWV means "'underground source lows:

seq.). of drinking water." (a) Class 1. (1) Wells used by genera.

Site means the land or water area Well means a bored, drilled or driven tors of hazardous waste or owners or

wnere any facility or activity is phys- shaft, or a dug hole, w-hose depth is operators of hazardous wastle manage-

ically located or conducted, including greater than the largest surface di- ment facilities to inject hazardous,

adiacent land used in connection with mension. waste beneath the lowermost forma-

the facility or activity. Well injection means the subsurface tion containing, within one quarter

Sole or principal source acquifer- emplacement of fluids through a (4) mile of the well bore, an under-

means an aquifer which has been des- bored, drilled or driven w-ell; or ground source of drinking water.

[Sec. 146,5(a)(1)]
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2) 0' her idtranad r(1nc~a ) Air cCiddilioninp ret urn flow (16) Inie-,c:
1 cj- r.(c s e cc . -d to r nto) the sc) pply aq - re-co,, rv of :u ('.

nca h thle lc xx rmost formation con- ,ifer ti1 e wtvaer uSed for heating or oil shale.
gwithin one quart'r midc of the cooling' rn a heat pumnp:

-~b e, undrgru sou rce of '2) Cessool rc lu d Ing multiple
a rn) ng water. dwelIling, community or regional cess- § 146.6 Area ef reN ieA.

b) Class IL. Wells which inject pools, or other dev ices that receive The area of r( % it w for ib -7

f~u ids wXates w klich h' -e an open bott4om well or each fie ld, p c, r(
I ) Which art- brought to the surface and sornetirne h-.E perforated sides, the State s a.be a',t

in connection with conventional oil or The UIC requirements do not apply to Ing to either paract-opli r , ,n.!-rat gas prod)uction and may be single famnily residEr:tial csposnrthis section.T.Dit -

c -,- Ir ted with %waste w aters from to non--residenti- I cesspools xxhich re- input fromn thc tx rv,snl ""
, , plats w hich are an integral part c(" ic soleix sanitary vxastes and have inetin1:es iln tI , to
of production operations, unless those the capacity to serve fewer than 20 vhich met hod is incst r i
waters are c'assified as a hazardous persons a day, each geographic are a or t.~ d.
waste at the time of injection. (3) Cooling water return flow wells (a) Zo7ne G*' o.-c. -

(2) For enhanced recovery of oil or used to inject wtater Previously used (1) The Zo~ne of -dn :oi'.o-
natural gas: and for cooling; shall be:

(3) For storage of hydrocarbons (4 Drainage wieds uISed to drain suir- (i In the case of o7;: §
.Iich are liquid at standard temnpera- fac( fluiJd. prinmariy s!orm runoff, into xxell permit- s 12-r

ture arid pressure. a subsurface formation; the radiuls o .hih .st-dc) CZc-ss 11. Wells which irnject for (5) Dry w ells used for the injection tance in which the -- ~c i
extractic-n of minerals including: of cx astes into a subs~irface formation; jection zone n5 at c,.S ne:.

(1) Mining of sulfur by the Frasch (6) Recharge wells used to replenish of the inj' c tion ar d 'c- crmat~cI
prcess; the water in an aquifer; fluid into an 'incer -sou Sceo

(2) In situ production of uranium or (7) Salt wvater intrusion barrier wells drink'ig wvater; or
other metals. This category includes used to inject water into a fresh w-ater (ii) In the caise of an a' for~'a

on~ i- stu production from ore a ifer topvn h rrscnOf salt an area p' :n'ert 12239,
boiswhich have not been conven- wae notef~s ae;proiect area p,-Sa *:,oa

7nally mined. Solution mining of (8) Sand backfill and other backfill the wi dth of vh ich is th 'at-Eral di-
:,.%entional mines such as stopes wells setoijtamitrofw t tnce from the p-rro rof t .,

leaching is included in Class V., and sand, mill tailings or other solids proj;ect area, in which the -
(3) Solution mining of salts or into mined out portions of subsurface the Ji-jection zone may ca..se the rni-potash. ~~~~~~~~mines -whether w hat is injected is a ra-grtoofhei.ctco.:rfrna

d) ias I () Wll usd y gn-dioactive wasqte or not. tion fluid into anudrrz.nscrc
erators of ha-zardous waste or of radio- (9) Septic system wetis used to inject of dr'nking water.
act.ive xaste, by owxners or operators of the waste or eff]Luent from a multiple (2) Comrp-.:tat in of thE ao -,Ce o f en~--cdcu wate nanaemet fcil dwelling, business establishment, com- dange-ring infl" enoe mna be '-'- - Pe, cr by ooners r oeratr fal - unitx or regional business establish- upon the parameters :isbLeoI coo

dac*i-. e waste d.*-posal sites to dis inent seti tank. The UI require- shoul Id be calcu atd for E.0 Yoce of l.azardous wvaste or radicactiv ments do not apply to single faiytm ~ideult h ~e- Ie
KCt into a form-ation which xxithin rerI etcsstem wells, nor to of the injection xxvlorp em T.
*q...rtcr (1) m le of the well con- non-resident ial septic system wAells fodoxx%-inzg modlfled T!' ci-

r, used-n of d7--> fcc the.R- disoo fo T, ~ 2 . o
.r >u:co.: o~~ o rik ofs-rrw aste a:.d hax e the capac- ma:ca. nmoj-7

a - -.r i-o~ir h. ix% to, sxrve fxxxr 'ha 2 1) p'-rsoris a
s i asts- or of radioactix e waste
yowesOr operators of hazardous ~5tI

.!1 moagt ment facilities, or by (10) Su-bs~dence- control wells (not SI)
C, crs cr o)Pe~rators of rad,'oactix e tused for the pur>,t of c-il or natural

.-edibposai sitj-s to dispose of haz- gas prouuction) u- ed to in ject fluids
ar-Ious waste or radioapctive waste into a non-oil or pa,- producing zone to v,I -r e:
abc) e a formation wkhich w ithin one reduce or eliminate subsidence associ-
c;rter ) mile of the xx eli contains ated with the ox er -raft of fresh water; -K , h. S:6an undrground source of drinking (11) Rad ~oactixe w aste disposal wells X
wat*er, other than Ciass IV ; 2 Q

3' Wells used by generators of haz- (12) Ic ection ,;tls associated with
ardous w-aste or owners or operator-, of the recovery of geotchermal energy for
ha.-ardous waste management facili- heating, aquaculture and production r F d;, ofU' -

ties to dispose of hazardous waste, of electric power. k-H-.rui )x ''e'-e- I' oI-h-ich cannot be classified under (13) Wells used for solution mining Z '7e lengs ''mne)
146.05 an I, or 1146.05d) (I) and (2) of conventional mi~nes such as stopes H-i T ckess'o i i-.ect, -' 14

e p..,el used to dispose of hazard- leaching; TM o, 'ors "---x
wu xastes into or above a formation (14) Wells used to injiect spent brine S=-7R 'ae OEr'iI ' e : rn e s

xx ix Is contains an aquifer w hich has into the same formaton from Ax hich it Q- I _ .. or
E exepd pusun to 14.0) was wih raw- after extraction of ha- h: -' ' ,----

(c)( Class V. Injection wells not in- logens or their salts:r -csIcc ba'seo tO t cc-.- . -cd5 d in Class 1, 1I, 111, or IV. Class V (15) Inj' ection we-Us used in experi- -'-=re of rnugwt-xxt As include: mental technologies. h. I-:drostati bead of

[Sec. 146.6(a)(2)]
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INJECTION WELLS CRITERIA 120-

sorc f rnkngwte knth ea- g. Co-rpletion and plucEing records: (3) For Class III vells vwhere theured fromn the base of the low;est under- (h) Abandonment procedures in nature of the casing precludes the useground source of drinking w'ater effect at the time the w.ell was aban- of the lugging techniques Prescribed atSG,=Specific gravity of fluid in the injec.dndad
tinzone (dimensionless) dnda paragraph (c)(1) of this section, ce-

tion2(dmnsoles (ii Hydraulic connections with un- menting records demonstrating the
The.14 adiensuionss) sdo h egon ore fdikn wtr rsneo dqaecmn ope

follwin assmptons:§ l6.~Mechnicl inegrty.vent such migration;follwin asumpions 14.8 echnica inegrty.(4) For Class III wells where the Di-li) The injection zone is homogenous J.' ~ editor'. no (on 132 04 ;1] rector elects to rely on cementingand isotropic: records to demonstrate the absence of(ii) The injection zone has infinite (a) An injection well has mechanical significant fluid movemnent, the morn-area extent; integrity if: toring program prescribed by(iii) The injection well penetrates (1) There is no significant leak in §146.33(b) shall be designed to verifythe entire thickness of the injection the casing, tubing or packer; and the absence of significant fluid move-zone: (2) There is no significant fluid et(iv) The well diameter is infinitesi- rnovement into an underground source (d) The Director may allow the usemal compared to "r- when injection of drinking water through vertical of a test to demonstrate mechanicaltime is longer than a few minutes; and channels adjacent to the injection well inert other than those listed in(v) The emplacement of fluid into bore. integraps()ityc(2 fthsscthe injection zone creates instantane- (b) One of the following methods tion wvith ide wvritten approval of theous increase in pressure, must be used to evaluate the absence Administrator. To obtain approval, the(b) Fi-xed radius. (1) In the case of of significant leaks under paragraph Director shall submit' a written re-application(s) for well permit(s) under (adAl) of this section: quest to the Administrator, which§ 122.38 a fixed radius around the well (1) Monitoring of annulus pressure; shall set forth the proposed test and
of not less than one-fourth (1/4) mile or altcncldt uprigisuemay be used. (2) Pressure test with liquid or ga;The Administrator shall approve the(2) In the case of an application for or request if it will reliably demonstratean area permit under § 122.39 a fixed (3) Records of monitoring showing the mechanical integrity of wells forwidth of not less than one-fourth ( )0 the absence of significant changes in which its use is proposed. Any alter-mile for the circumscribing area may the relationship between injection nate method approved by the Admnin-be used. pressure and injection flow rate for istrator shall be published in the FED-
In determining the fixed radius, the the following Class II enhanced recov- ERAL RaomsER~ and may be used in all
following factors shall be taken into ery wells: States unless its use is restricted at the
consideration: Chemistry of injected (i ( Existing w;ells completed without time of approval by the Administrat'or.
and formation fluids; hydrogeology;1 a packer provided that a pressure test (e) In conducting and evaluating the
population and ground-water use and has. been performed and the data is tests enuimerated in this section or
dependence: and historical practices in available and provided further that others to be allowed by the Director,

S the area. one Pressure test shall be performed the owner or operator and the Direc-
V ! M (c) If the area of review is deter- atd aimee the wein s shutet dwnl tor shall apply methods and standards

\X mined by a mathematical model pur- ndt ifathe frrug lofssuc af stil generally accepted in the industry.
suant to paragraph (a) of this section, ntcuefrhrlsofigficant When the owner or operator reports
the permissible radius is the result of (ionso ilo a:o the results of mecha',ical integrity
such calculation even if it is less than out Exisng wellsg cnbtrtce with - tests, to the D'rector. lh, shah lud
one-fourth (I,) mile. otalnstigcigbtwhsu-a description of the test(s) and theface casing which terminates at the _ct!.cdLs;' used. In ru.VL is her

base of fresh w ater pro';ied that local evaluation, the Director shall review
§ 146.7 Corrective action, geological and hydrological features monitoring and other test data sub-

In etemiingth adquay f cr-allow such construction and provided mitted since the previous evaluation.In eteminng he deqacyof or-further that the annular space shallrective action proposed by the appli- be visually inspected. For these wells, § 146.9 Criteria for establishing permittingcant under 40 CFR 144.55 and in de- the 'Director shall prescribe a monitor- priorities,termining the additional steps needed ing program w hich will verify the ab- Indtringpoiiefrstig
to revnt lui mvemnt ntoundr-sence of significant fluid movement times for owners or operators toground sources of drinking water,' the from the injection zone into an submit applications for authorizationfollowing criteria and factors shall be L'SDW.toijc une th predes f
consderd b- te Drecor:(c) One of the following methods § 144.31 (a), (c), (g) or § 144.22(f), the(a) Nature and volume of injected must be used to determine the absence Director shall base these pirte
flud;of significant fluid movement Linder upon consideration of the following(b) Nature of native fluids or by- para'graph (a)(2) of this section: factors:products of injection: (11) The results of a temperature or (a) Injection wells known or suspect-(c) Potentially affected population; noise log: or ed to be contaminating underground

(d) Geology;FoClsIIolcmnigsucsodrnngwt;
(e) Hydrology; ()FrCasI ny.cmnigsucso rnigwtrrecords demonstrating the presence of (b) Injection wells known to be in-(f) History of the injection oper- adequate cement to prevent such ml- jecting fluids containing hazardousation; gration; or contaminants;

[Sec. 146.9(b)]
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ofin7i~ih conrlrgrams to reg:-t Ii2XrI ( s,,( cr

P; f'C ppulathn; Jul (2 In qured re-
()Injection vel' violating existing tengie tacor shalS te reurenents be considered: c'*.r atr hl(f) Coc r',a ion v- 1! the issuance of 0i, De-pth of settnvgSem rinreurmet.jr 

ri~ts no'-lred by other State or k 146.12 Constructio reurret.ii) Chrc~ _.trn'r fs cjct flui:dcderal pn- nt programs; (P) All Class I wells shall be site d in (chemical conten? tchc-es andg) Age 'nd cl'p'h of the injection such a fashion that they' inject into a density);
vh x- -L o ae of andsting rntion w;hich is beneath the lower- 1i1l 1 r Lcton P! i

* ~r ~ - f(xs~gmost formation containing:, wvithin one (i% Annuar~ pr ci re:
quarter mile of the welt bore, an un- (vi Rate. ternpe- n vtneo146t.10 Plugging bnd abandoning Class derground source of drinking wAater, Iiected fluid: and

i-111 vell (b) All Class I wXells shall be cased \Size of casing.
(a) Prior to abandoning Class I to II and cemented to prevent the move- (d) Appropriate 'co and- or tss

vels te - el sall e 'Lgge -wthment of fluids into or bet,.een under- shall be conducted dun1-ng the drilling
cemrent in 2. manner which will not ground sources of drinking %s ater. The and construct -ion of rne-. Class I A~elis.therno emnt f fuid eihercasing and cemnent used in the con- A descripth ,e report inepetn h
into or be%-cen underground sourcesshtbedsgefothlieeeca-rerdbyak-ccgabeogn-
of drinking wcater. The DireCtor may salb eind"rtelf xetn rprdb nvldebelgaa

allw CassII wels o ue the plg-cy o. the well. In determining and lys an.umte oteDrco.AgigtrallwCas If es usatsfed that- specifying casing and cementing re- a minimum, such logs and tests shallgigmteil i ei stsie htquireme,thfolwnfaorsal include:such materials will prev.ent movement becnsred: loigfatr hl
Of fluids into or between 'underground b osdrd
sources of drinking water. (1) Deviation checks on all holes(b) Placemnent of the cement plugs (1) Depth to the injection zone; constructed by first driiiing a pilotshall be accomplished by one of the (2) nTio prsue xtra rs hole, and then entarcing thie pilot holefolwn;su re, internal pressure, and axial load- by reamning or another in.thod. Such(I) Thc Balance met hod; ing; checks shall be at sufficiently frequent2) The Duimp Bailer merthod; (3) Hole size; intervals to assure th.at vertical aye-3) The Two-Plug method; or (4) Size and grade of all casing nues for fluid migratton In the form of(41 An aiternatixe method approved strings (wall thickness, diameter , diverging holes are not cr-eated duringby the Director, v hich wilreliably nomninal weight, length, joint specifi- drilling.provide a ccmnparable level of protec- cation and construction material);tion to underground sources- of drink- (5) Corrosiveness of injected fluid, (2) Such other logs and tests a-s may:ng w , a t er. formation fluids, and temperatures; be needed after taking inoaccount(c) The -'.el-l to bc abandoned shall (6) Lithologv of injection and confin- the availability of similar' data in thebe in a stat( of sta ic eq-l librium with ing int erv als; and area of the drilling 'site, the construc- Wthe' mud weight equalized top to (7) Type or grade of cement. tion plan, and'the ne'ed for additionalbottom, either by circulating the mud (c) All Class I injection wells, except information, that may arise from timein the wvell at least once or by a com- those municipal wells injecting non- to time a's th -E con)"ctcr cf hc-aabl m-nhd .~rhd b rte i-corrosive wastes, shall inject fluids progresses. In dee- ic-hich ljogsrector, prior to the placement of the through tubing with a packer set im- and tests shall be ro'cdtef lw''n-~~~~~~~~~~~~~~~~ c-tp: ) e~tl b h neto oe rig logs shall be cc nsi edfr sei(d) The plugging and abandonment tubing with an approved fluid seal as the following situations:plan required in 40 CFR 14452(a)(6) an alternative. The tubing, packer,and 144.51(n) shall, in the case of a and fluid seal shall be designed for theClass III roject wh ch underlies or is expected service. (i) For surface cs.ng Ite nded toin an aquiJfer w hich has been exempt- Protect underground sources of drink-ed under 40 CFR 146.04, also demon- (1) The use of other alternatives to a Ing water;srate adequ6ate protection of USDWs. Packer may be allowed with the w-rit- (A) Resistivity, spontaneous poten-The Director shall prescribe aquifer ten approval of the Director. To tial, and caliper logs before the casingcleanup and monitoring where he obtain' approval, the operator shall is installed; anddeems it necessary and feasible to submit a wvritten request to the Direc- (B) A cement bond, temperature, orinsure adequate protection of USDWs, tor, which shall set forth the proposed density log after the ca.sing is set and
Subpart B-Criteria and Standards alternative and all technical data sup- cemnented,

Applicable to Class I Wells portin g its use. The Director shall ap- (ii) For intermediate and longprove the request if the alternative strings of casing intended to facilitate§ 146.11 Applicabiliti, method will reliably provide a compa- injection:
rable level of Protection to under- (A) Resistivity, spontaneous poten-This subpart establishes criteria and ground sources of drinking water, The tial, porosity, and gamma ray logsstandards for underground injection Director may approve an alternative before the casing is installed;

[Sec. 146.12(d)(2)(ii)]

Environment Reporter 
56 @



INJECTIOIh V ELLS ORIIERIA 1~G5

(B) Fracture finder logs: and 4) The t; e, number and location Of v. &e qual 13 in ihc iriS e..e

(C) A cernent bond, temperature, or 's ells *.ir he area of revew to be c,,ftir~g the mjEc jon zn ne;
Sdensity log after the casing is setl and u sd t o cm0iftor any mniration of ()e-J~ Cu.,~ ,., 'j

S cemented. fluids inc. an--d pressure in the under- v,cruaIIty nihlve-osUSW
Ce) At a minimum, the following in- ground so_:-res of drinking water, the rsderqltyithlusrs LDV

formation concerning the injection paramnet :7 t.0 be measured and the Any additui-,l nmou toring
formation shall be determined or cal- frequenc of mconitoring.
culated for new Class I wvells: (C) RC; L7n!,ng re4'uiremenlS. Report- ne,Ulsr to I) ut~f-,ne w'shflhier fIL:ds

(1) Fluid pressure; ing requics rnents shall, at a minimum, all Moving into oir belvs-en LSDVs

(2) Temperature; include: Li(,1(d dded b% 53 FR 2 147. Jul%

(3) Fracture pressure; (1) Qua7r ;-ry reports to the Director 6,1jS
(4) Other physical and chemical on: (Approved by the Office of !Managenient

characteristics of the injection matrix; Ci) The physical, chemical and other and Budget under control nrnbe-r 2000-
and relevant characteristics of injection 0456)

(5) Physical and chemical character- fluids;
istics of the formation fluids. (ii) Monthly average, maximum and § 146.14 Information to be considered by

minimum values for injection pres- the Director.
§146.13 Operating, monitoring and re- sure, flow rate and volume, and annu- This section sets forth the inf'orma-

porting requirements. l1ar pressure; and tion which must be considered by the

(a) Operating requirements. Operat- (iii) The results of monitoring pre- Director in authorizing Class I wells.
ing requirements shall, at a minimum, scribed under paragraph (b)(4) of this For an existing or converted new Class
specify that: section. I well the Director may rely on the ex-

(1) Except during stimulation injec- (2) Reporting the results, wvith the isting permit file for those itemns of in-
tion pressure at the wellhead shall not first quarterly report after the com- formation listed below which are cur-
exceed a maximum which shall be cal- pletion, of: rent and accurate in the file. For a
culated so as to assure that the pres- Ci) Periodic tests of mechanical in- newly drilled Class I wxell, the Director
sure in the injection zone during injec- tegrity; shall require the submnission of all the
tion does not initiate new fractures or (ii) An- other test of the injection information 'isted below. For both ex-
propagate existing fractures inthe in- well conduct'ed by the permittee if re- isting an'd n'ew Class I wells certain
jection zone. In no case shall injection quired by the Director; and maps, cross-sections, tabulations of
pressure initiate fractures in the con- (iii) Any well work over, wells within the area of review and
fining zone or cause the movement of other data may be included in the ap-
injection or formation fluids into an (d) Ainbent (c~.18 1) Based on plication by reference provided they
underground source of drinking water, a site-specific assessment of the are current, readily available to the

(2) Injection between the outermost potential for fluid movemnent from the Director (for example, in the permit-
casing protecting underground sources well or injection zone and on the ting agency's files) and sufficiently

S of drinking water and the well bore is potential c, lue of mnonitoring wells to identified to be retrieved. In cases
C M prohibited, detect such movemrent, the Director shall whr. P sustepri l h

(3)Unlss n atenatve o apakerreqireth ower r oertorto eveop information in this section mnust be
(3 anes montratv oapakrrqiethorn r ogrm.eato odveo submitted to the Administrator.

has been approved under § 146,12(c), manTmum, (acPrior tooherissuanceof a permi
the annulus between the tubing and the Directe r shall require monitoring of fa ror eiting Clssuancei o permt
the long string of casings shail be the press;.e buildup in. the injection or the construction or conversi on of a
filled with a fluid approved by the Di- ZonMe :oly nc!1uding at a minim UM, new Class I vell the Directcr Shacll
rector and a presFsure, also approved '- sht divwn of the v. ci; for a time consider the follow ing.
by the Diretorshalbaitie sufficient to conduct a valid observation (1) Information required in 40 CFR

(b) Monitorinig requirements. Moni- of the pressure fall-off curve. 144.31 and 144.31(g):
toring requirements shall, at aminni- (21, When prescribing a monitorinp
mum, include: system the Director may also require: (2) A map showing the inj- ection

C1) The analysis of the injected (j) Continuous mnonitoring for pr-essure wvell(s) for w hich a permit is sought
fluids with sufficient frequency to changes in the first aquifer overlying the and the applicable area of reviewv.
yield representative data of their char- ccnfining zone. W'hen. such a well is Within the area of review-, the map
acteristics; ;ntleteonro prtrsal n must show the number, or niame, and

(2) Installation and use of continu- a quarterly basis, sample the aquifer location of all producing wells, irijec-
ous recording devices to monitor injec- L;nd analyze for constituents specified tion wells, abandoned wells, dry holes,
tion pressure, flow rate and volume, by the Director; Surface bodies of water, springs, mines
and the pressure on the annulus be- fi)Teue fidrcgohscl (surface and subsurface), quarries,
tween the tubing and the long string [i Thues of trinete geohsical o water wvells and other pertinent sur-
of casing; thehniques trondtern the posr uaityion of face features including residences and

(3) A demonstration of mechanical tewsefothwarqulyina roads. The map should also show
integrity pursuant to § 146.8 at least formiation designated by the Director, or faults, if known or suspected. Only in-
once every five years during the life of to provide other site specific data; formation of public record is required
the well; and ,;ii) Periodic monitoring of the ground to be included on this map:

[Sec. 146.14(a)(2)]
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(3)Y Ai ,c, nbllc n 1 h0 r L 7;_ -rate n ars, the (n ) The type and resuilts; of all mie-oijthin th1 arc- -, pere r:t, _ce r crs r 'o c lose, p! g or chanioul inegiytssreotdt h
trate into the ou-a ttirzon. Laandonj the see Ii as reqluired by 40 Director; and

*Such data hl Ide - c%- crlptccn CFR 1 22.42,g) a ic Any rp)crling to the Director
of each %selis type cons.ruction, date (b) Prior to gran~ting approal for under §144.51(l)(6).6drilled, location, depth, record of plg- the operation of a Clas s I well the Di-ging and, or conpEton, and any a ddi- rector shall coczidfrth following in- Subpari C-Criferia and Standards
tional information the Dire ctor may formnation: Applicable to Class 11 Wells
require; (1) All asalbecggng and testing

(4) Maps arid cross sec'ions indicat- programn data on tie vell; § 146.21 Applicahbility.
ing the general sertical and lateral (2) A demonstratiocn of mnechanical This subpart establishes criteria andlimilts of all unider ;ro-und sources of integ~rity pursuant to t4 l6.8; standards for underground injection

-drinking water wkithin the area of (3) The anticipated !naxlium pres- control programs to regulate Cla-ss II
review,, their position relative to the sure and fiove rate at w~hich the per- wls
injection formation and the direction roittee will operate;
of w ater movemrent, where knowvn, in t4) The results ofl th-e forrmalion test-
each underground source of drinking ing prog~ram; § 146.22 Construction requirements.
waler wvhich may be affe-cted by the (5) The actua Lirae o piocec-dure; (a) All new Class II wells shall beproposed injection: (6) The compat'ijity of injected sited in such a fashionta hyijc

(5) Maps and cross sections detailing cAaste with fluids in the injection zone into a formation which is separated
the geologic structure of the local and mninerals in both the inj' ection from am' USDW by a confining zone
area; zonec and the confining zone; and that is free of known open faults or

(6 Gneraie mpand cross sec- (7, The status of corrective action on fractur es wihnthe area of review.
:Lions illustrating the regional geologic defective wvells in the area of revi"ew. (b)(1) All Class II injection cells
setting; (ci Prior to granting approval for shall be cased and cemented to pre-

7) Proposed operating data: the plugging and abandonment of a \ent mosement of fluids into or be-(i) Average and maximum daily rate Class I well the Dire-ctor salconsider tween underground sources of drink-
and volumne of the fluid t o be injected; the follow inlg information: ing water. The casing and cement used

(ii) Average and maximum injection (1) The type and nubrof plugS to in the construction of each newly
pressure, anid be used: drilled well shall be designed for the

iii) Source anid an analysis of the (2) The placemnent of each plug :n- life expectancy of the well. In deter-
chemical, physical '-adiDoogical and bi- cldinig thc esan of the top and mnining and specifying casing and ce-
ological chara~cteristics of injection bottom; menting requirements, the following
fluids; .31 The type and Lrade and quiantity factors shall be considered:

t8) Proposed formation testing pro- of c ,ment to be used: (i) Depth to the injection zone;
gram to obtain an analysis of the (4) The method for p acement of the ii) Depth to the bottom of all
chemical, phsical and radiological pi7.ts; and USDWs; and
characteristics of and other informs- (5) The procedure to be used to m-eet liii) Estimated maximum and aver-
tion on the rec 'sing formaption; the re-,)remnts of 11416.10(c). age injection pressures;

(9) Poosed s''-n- ation program; § 146.15 Mid-course e~aluation require- ' 2) in addition the Director may con-
(10) Proposed iniection procedure; ments. sider information on;
(11 . Schemnatic or other appropriate iNaueofrmtnfldsdrains o te urfcean s'bv'- n compliance with 40 CFR ) \Lr of omto lisface c onstrf tie . d rtailsaof s~i, ura I" tS c)4 c;-.ii 'L- at02a to bt sub (W' Lihology of injection and con-

n.1ed on each Cla s I prritat s: fnn xns(12) Contingencs plans to cope %e j nh interva' c ".cte ir-. twv '-ui External pres'-urc, internal -res-at;1 sl u t-ins or .s ., fal ure_ c) w to rs of Oplars u ttepo re, Lnd axial loading;
prevent migration of fluids into any gran shall at a mcrr~iunl include the (isv) Hole size;
underground source of drinking % ater fo'locig (s) Size and grade of all casing

(131 Plans (including mnaps) 'or ("a) The dat,1,a required in strings: and
meeting the monitorin-g rtquiren ments 146.14(a) 1) (vi) Class of cement.
in §146.13(b); (b) The data required in (c) The requirements in paragraph

(14) For wells within the area of 146.14(a)(3) including, under loca- (b) of this section need not apply to
review which penetrate the injection tion. the distance and direction from existing or newly converted Class II
zone but are not properly completed the injection w;ell; wells located in existing fields if;
or plugged, the correctise action pro- (c) The depth to the top and bottom (1) Regulatory controls for casing
posed to be taken under 40 CPR of any USDW; anid cementing existed for those wells
144.55; (d) The distance to the nearest at the time of drilling and those wells

(15) Construction procedures includ- down-gradient water supply well; are in compliance with those controls;
ing a cementing and casing program, te) A description of the geology and and
logging procedures, deviation checks, hy drology of the area; (2) Well injection will not result in
and a drilling, testing, and coring' pro- (f) The construction characteristics the movement of fluids into an under-
gram; and of the well; ground source of drinking wvater so as

(16) A certificate that the applicant (g) The corrective action proposed as to create a significant risk to the
has assured, through a performance wvell as that performed; health of persons.

[Sec. 146.22(c)(2))
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INJECTION WELLS CRITERiA

Id) he equremntsin aragraph (A) Electric and caliper logs before And recording of oeosrabno

(b) of this section need not apply to caSing is installed; and injection pressure. flow~ rate anid cu-

Snewly drilled wells in existing fields if: (B) A cemnent bond, temperature, or mulative volume at reasonable ;nter-

(1) They meet the requirements of density log after the casing is set and vals no greater than 30 days.

the State for casing and cementing ap- cemented. (3) A demonstration of mechanical

plicable to that field at the time of (ii) For intermediate and long integrity pursuant to §146.8 at least

submission of the State program to strings cf casing intended to facilitate once every five years during the life of

the Administrator; and injection: the injection well:

(2) Well injection will not result in (A) Electric, porosity and gamma ray (4) Maintenance of the results of all

the movemnent of fluids into an under- logs before the casing is installed; monitoring until the next permit

ground source of drinking water so as (B) Fracture finder logs; and review (see 40 CER 144.52(a)) ' arnd

to create a significant risk to the (C) A cement bond, temperature, or (5) Hydrocarbon storage and en-

health of persons. density log after the casing is set and hanced recoxery may be monitored on

(e) Where a State did not have regu- cemented. a field or project ba-sis rather than on

latory controls for casing and cement- (g) At a minimum, the following in- an individual well basis by manifold

ing prior to the time of the submission formation concerning the injection monitoring. Manifold monitoring may

of the State program to the Adminis- formation shall be determined or cal- be used in ca-ses of facilities con~sisting

trator, the Director need not apply the culated for new Class 11 wxells or of more than one injection well, oper-

casing and cementing requirements in projects: ating with a common manifold- Sepa-

paragraph (b) of this section if he sub- (1) Fluid pressure: rate monitoring systems for each well

mits as a part of his application for (2) Estimated fracture pressure; are not required provided the ow,,ner/

primacy, an appropriate plan for (3) Physical and chemical character- operator demonstrates that manifold

casing and cementing of existing, istics of the injection zone. monitoring is comparable to individual

newly converted, and newly drilled well monitoring.

wells in existing fields, and the Admin- § 146.23 Operating, monitoring, and re- (cReotnrquemts(1R-

istrator approves the plan. porting requirements. potin) requoremntgal acqi ct (a Ren-

(f)Apropiae lgsan otertess a)Operatfing reurmns perat- mum include an annual report to the

shall be conducted during the drilling ing requirements shall, at a mini'mum, Director summarizing the results of

and construction of new Class 11 wells, specify that: monitoring required under paragraph

A descriptive report interpreting the (1) Injection pressure at the well-()oftisein.Sc sumr

results of that portion of those logs head shall not exceed a maximum shal ofincluectmonhl recorsuofmin-

and tests which specifically relate to which shall be calculated so as to jected fluids, and any major changes

(1) an USDW and the confining zone assure that the pressure during injec- in characteristics or sources of inject-

adjacent to it, and (2) the injection tion does not initiate new fractures or ed fluid. Previously submitted infor-

and adjacent formations shall be pre- propagate existing fractures in the mto a eicue yrfrne

pared by a knwegal o nls ofnn oeajcn o the (2) Owners or operators of hydrocar-

and submitted to the Director. At a USDWs. In no case shall injection bon storage and enhanced recovery

minimum, these logs and tests shall in- pressure cause the movement of injec- projects may report on a field or

dlude: tion or formation fluids into an under- project basis rather than an individual

(1) Deviation checks on all holes ground source of drinking water, well basis where manifold monitoring

constructed by first drilling a pilot (2) Injection between the outermost is used.

hole and then enlarging the pilot hole, casing protecting underground sources

by reaming or another method. Such of drinking water and the well bore (Approved ty th e Offire of V,.7agenpnft

checks shall be at sufficiently frequent shall be prohibited. an0456) udr ~ito
~ a5to assure that vertical a-c- (b) Moniton'710 requirements. Moni-

nties for fluid movement in the form toring requirements shall, at a mini- k 146.24 Information to be cun~idced b.N

of diverging holes are not created mum, include: te[ietr

during drilling. (1) Monitoring of the nature of in- This section sets forth the iniforma-

(2) Such other logs and tests as may jected fluids at time intervals suffi- tio which must be considered by the

be needed after taking into account ciently frequent to yield data repre- Director in authorizing Class 11 wells.

the availability of similar data in the sentative of their characteristics; Certain maps, cross-sections. tabtila-

area of the drilling site, the construc- (2) Observation of injection pres- tions of wells within the area of

tion plan, and the need for additional sure, flow rate, and cumulative volumne review, and other data ma y be includ-

information that may arise from time at least with the following frequencies: ed in the application by reference pro-

to time as the construction of the well (il Weekly for produced fluid dispos- vided they are current. readity avail-

progresses. In determining which logs al operations, able to the Director (for examnple, in

and tests shall be required the follow- (ii) Monthly for enhanced recovery the permitting agencys files) and suf-

ing shall be considered by the Director operations; ficiently identified to be retrieved. In

in setting logging and testing require- tiii) Daily during the injection of cases where EPA issues the permit, all

ments: liquid hydrocarbons and injection for the information in this section is to be

(i) For surface casing intended to withdrawal of stored hydrocarbons: submitted to the Administrator.

protect underground sources of drink- and (a) Prior to the issuance of a permit

ing water in areas where the lithology (iv) Daily during the injection phase for an existing Class 11 w~ell to operate

has not been determined: of cyclic steam operations; or the construction or conversion of a

[Sec. 146.24(a)]
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Clap I v.1 l i:r~t'~ stll 7) Scht matic or Other appropriate 146.25 Mid-uur e'~utu re(ure-
cc~isid( r t t. f2 .ig dra-'sings of the surface and subsur- ments.

1) Infornation requ ired :n 40 CK-R face construction details of the wvell; a.ncmlac ih4 F
l4.1and 144,31'g0; 18) In the ca-se of newx injection wel a4~)2 thn doplaance suitte d or j-

2) A map show,;ing the inje-ction Asell the corrective action proposed to be each new Class II permit at six w
or project area for which a permit is taken by the applicant under 40 CFRmotsierasdinthfrttw
sought and the aplcbearea of 122.44; years of operatio'n of the State pro-

uxe.Within the area of r(\view, the (9) A certificate that the applicantgrmsaltamimu inudth
map must shc's the num-ber cr namne has assured through a performance following:
and location of all existing producing bend or other appropriate means, the (1) The data required i n
'slls. injection wlsabandon-e-d 'sells, resources necessary to close, plug or 162')1

dyholes, arid vatr 'scils. The map abandon the well as required by 40 (2) The data required ;1n
may also show surface bodies Of CFR 122,42(g);1624a()icung udrlo-
'saters, mines (surface and subsur-§14.(a3)icungudelo-

andothr prtienttion, the distance and direction fromface), quarriesan otepetnnthijcinwl;
surface features incudlng residences (b) In addition the Director maythineiowl;
and roads, and faults if known or sus- consider the following: (3) The depth to the top and bottom
pen ded. Only ioraonof public (1.) Proposed formation testing pro- o n SW
record and pertinent information gram to obtain the information re- (4) The distance to the nearest
known to the ap)plicant is required to quired by §146.22(g); down-gradient water supply well:
bc included on this map. This require- (2) Proposed stimulation program; (5) A description of the geology and
ment does not apply to existing Class (3) Proposed injection procedure; hydrology of the area;
II wells; and (4) Proposed contingency plans, if (6) The construction characteristics

3) A tabulation of data reasonably any, to cope with well failures so as to of the well;
avaiable from public records or other- prevent migration of contaminating (7) The corrective action proposed as
wise known to the applicant on all fluids into an underground source of well as that performed; and

wels wthin the area of review. includ- drinking water; (8) Any reporting to the Direc Icr
ed on the map required order para- (5) Plans for meeting the monitoring under §144.51(l)(6).
graph (a)(2) of this section 's; hich pen- requirements of § 146.23(b). (b) The Director shall also sutmit
etratc the proposed inj' ection zone or, (c) Prior to granting approval for the type and results of all Mechanical
in the case of Class 11 wells oper rating the operation of a Class II well the Di. Integrity tests reported on exis* 'ing
over the fracture pressuire of the injec- rector shall consider the following in- wxells and new (conversion only) .vsels
tion formation, all known -;sells within frmation: during the first two years of oper-
the area of review Ashich penetrate (1) All available logging and testing ation.
formations affected by the increase in program data on the well; ()TeDrco hl eur en
pressure. Such data shall include a de- (2) A demonstration of mechanical prtr o rnielg nasml
scripti on of each wVell's type, cOnstruc- integrity pursuant to §146.8; of Class II w ells in cases where opera-
tion, date drilled, location, depth, (3) The anticipated maximum pres- tor-s submitted cementing records to
record of plugging and completion, sure and flow rate at which the per- meet the requiremnent of 146.8 c).
and any additional information the Di. mittee will operate. Tewlst etse hl ecoe
rector may require. In cases Ashere the (4) The results of the formation test- by a formal random selection proce-
information would be repetitive and ing program; ue h apigsalb oec

thewels ae o s~ila ag tye, P.1d (5) The actual injection procedure; fiedo olbs~~~db :t..
cr~~'cc nthe D're,-cr may elect to and

only require data on a repre.sentative 6)Frnww l h ttsofor u;eectai f the 'sells in *.!at
nu6)c F Ofw th e;:s.,. of rc.,urt fcd I cr pom I a n.b -.un-1.

to ~ ~ ~ - exsigCascJato ndf-tiewlsi h ample size for each State shall be 100does not apply toeitn ls Iarea of review. 'sells or 5 percent of the numrber ofwsells.
4:I Proposed operating data: Class 11 injection 'sells in the State

Average and maiu aiyrt d) Prior to gr:anting approval for 's hichcver is sn-aIcr. At least haf ofi)and aeadinxmr a l the plugging and abandonment of a the \&sellsteedmsbexiig'el.
volume~~~~ offud'o.eijce Clasq I, well the Director shall consid-

Jii) Average and maxmum injectlon -

presure;ander the following information:
iiil Source and an appropriate anal- (1) The type, and number of plugs to

F ~ysis of the chemical and physical char- b sd
act eristics of the injection fluid. (2) The placement of each plug in-

(5) Appropriate geological data on cluding the elevation of top and Subpart D-Criferia and Standards
the injection zone and confining zone bottom; Applicable to Class III Wells
including lithologic description, geo- (3) The type, grade, and quantity of
logical name, thickness and depth; cement to be used; k 146.31 ApplicabilitY.

(6) Geologic name and depth to (4) The method of placement of the This subpart establishes criteria and
bottom of all underground sources of Plugs; and standards for underground injection
drinking 'sater which may be affected (5) The procedure to be used to meet control programs to regulate Class III
by the injection; the requirements of §146.10(c). wells.

[Sec. 146.31]
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4' 146.32 Construction requirements. m-ined or calculated for new Class, III § 146.33 Opcrsting. rnrriitoring, id re-

(a) All new Clas;s III -wells shall be wells or projects: porting requirements.

( ~ cased and cemented to prevent the mi1- ludpesue (a) OpcrC-i7ng req1u;rC77 (7fS. Opera-t-

gration of fluids into or between un- (2 rcuepesr:ad.ing requirements presIcribed shall, at a

KV derground sources of drinking water. (3) Physical and chemical charateris- miiurn, specify ht

The Director mnay waive the cement- tiso.h omto lis (1) Except during well stimulation
ingreqireentfornewwels i exst- (d) Where the injection formation, is injection pressure at the wellhead

ing prjcsor portions of eitnot a werbaIngfrain h shall be calculated so a-, to assure that
projects eehha usnt ein formation in paragraph (c)(2) of this the pressure in the injectiorn zone

dence that no contamination of under- section must be submitted. during injection does not initiate new

ground sources of drinking water (e) Where injection is Into a forma- fractures or propagate existing frac-

w ould result. The casing and cement tion which contains water with less tures in the injection zone. In no case,

-used in the construction of each newly than 10,000 mg/l TDS monitoring shall injection pressure initiate frac-

drilled well shall be designed for the wells shall be completed into the injec- tures in the confining zone or cause

life expectancy of the well. In deter- tion zone and into any underground the migration of injection or forma-

mining and specifying casing and ce- sources of drinking water above the in- tion fluids into an underground source

menting requirements, the following jection zone which could be affected of drinking water.

factors shall be considered: by the mining operation. These wells (2) Injection between the outermost

(1) Depth to the injection zone; shall be located in such a fashion as to casing protecting underground sources

(2) Irnjection pressure, external pres- detect any excursion of injection of drinking water and the well bore is

sure, in-ternal pressure, axial loading, fluids, process by-products, or forma- prohibited.
etc.; ~~~~~~~tion fluids outside the mining area or ()Mntrn eurmns oi

etc.; e sze zone. If the operation may be affected ()Mntoring requires esa flsa amini-
(3) Hole size: ~by subsidence or catastrophic collapsetrigeurmnsshlaamn-

(4) Size and grade of all casing the monitoring wells shall be located mum, specify:

strings (w;Aall thickness, diameter, so that they will not be physically af- (1) Monitoring of the nature of in-

nominal weight, length, joint specifi- fected. jected fluids with sufficient frequency

cation, and construction material): to yield representative data on its

(5) Corrosiveness of injected fluids (f) Where injection is into a forma- characteristics. Whenever the injec-

and formation fluids: tion which does not contain water tion fluid is modified to the extent

(6) Lithology of injection and confin- with less than 10,000 mg/I TDS, no that the analysis required by

ing zones; and monitoring wells are necessary in the § 146,34(a)(7)(iii) is Incorrect or incom-

(7) Type and grade of cement. injection stratum. plete, a new analysis as required by

(b) Appropriate logs and other tests §146.34(a)(7)(iii) shall be provided to

shall be conducted during the drilling (g) Where the injection welts pene- the Director.

and construction of new Class III trate an USDW in an area subject to (2) Monitoring of injection pressure

wells. A descriptive report interpreting subsidence or catastrophic collapse an and either flow rate or volume semi-

the results of such logs and tests shall adequate number of monitoring wells monthly, or metering and daily record-

6k be prepared by a knowledgeable log shall be completed into the USDW to ing of injected and produced fluid vol-

analyst and submitted to the Director. fdec anyes myovmets ofonjcte umes as appropriate.

The logs and tests appropriate to each fudpoesb-rucsrfom- (3) Demonstration of mechanical in-

type of Class III well shall be deter- tion fluids into the USDW. The moni- tegrity pursuant to § 146.08 at least
toring wells shall be located outside

mined based on the intended function, (he phscl iflunc of the susi- on1ce every f1ivc year- during the life of

depth, construction and other charac- eclsain ne essi the well for salt solution mining.
eneor catastrophic collapse. (4) Monitoring of the fluid level in

teristics of the well, availability ofI
similar data in the area of the drilling (h) In determining the number, loca- the injection zon e sernt-monthly

site and the need for additional infor- tion, construction and frequency of where appropriate and monitoring of

mation that may arise from time to monitoring of the monitoring wells the parameters chosen to measure

time as the construction of the well the following criteria shall be consid- water quality in the monitoring wells

progresses. Deviation checks shall be ered: required by § 146.321 e), semi-monthly.

condcte onall holes where pilot (1) The population relying on the (5) Quarterly monrigowelr-

holes and reaming are used, unless the USDW affected or potentially affected quired by § 146.32(g).
hole will be cased and cemented by cir- by the injection operation; (6) All Class III wells may be moni-

culating cement to the surface. Where (2) The proximity of the injection tored on a field or project basis rather

deviation checks are necessary they operation to points of withdrawal of than an individual well basis by mani-

shall be conducted at sufficiently fre- drinking water; fold monitoring. Manifold monitoring

quent intervals to assure that vertical (3) The local geology and hydrology; may be used in cases of facilities con-

avenues for fluid migration in the (4) The operating pressures and sisting of more than one injection

form of diverging holes are not cre- whether a negative pressure gradient well, operating with a common mani-

ated during drilling, is being maintained: fold. Separate monitoring systems for

(c) Where the injection zone is a for- (5) The nature and volume of the in- each well are not required provided

mation which is naturally wvater-bear- jected fluid, the formation water, and the owner/operator demonstrates that

ing the following information concern- the process by-products: and manifold monitoring is comparable to

ing the injection zone shall be deter- (6) The injection w ell density. individual well monitoring.

[Sec. 146.33(b)(6)]
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C) FePor-,fng reoriet.Report- (a)2) of this sect ion ;. ~hich pt r,-rate peer in..r i'U1t-a
fng reqre nt halatamnmum, the proposed injection zonc Such data in g flid1n0i.' O-nd S- t.( - Of

include: shall include a description of each drinking water:
1) Quarterly reporting to the Direc- wkell's type, construction, date drflled, (15) A curt,1fi :nt ( >at

tor on required monitoring; location, depth, record of plugging and has assured, through a performance
(2) Results of mechanical integrity completion, and any additional infor- bond, or other aPProPriate means, the W

and any other periodic test required mation the Director may require, In resourc,,s neces.ary to close. plug. or
by the Director reported with the first cases w,,here the information would be abandon ,he v citas r1 ciuired'by 40
regular quarterly report after the repetitive and the wells are of similar CFR 144.52, a(7) and'
completion of the test; arid age, type, and construction the Direc- f16) The correct-ve action proposed
(3, M onitoring may be reported on a trmyectoonyeqiedaonato be taken ur' der 40 CFR 144.55.

project or field basis rather than indi- representative number of wells. (b) Prior to grati,g appro; al for
vidual well basis where manifold moni- (4) Maps and cross sections indicat- the operation of a Class III welthe
toring is used. ing the vertical limits of all under- Dretrsalcndrth fooig

Appo~e bytt OficeofMangemntground sources of drinking water infrato
ard Budget under control number 2000- ihnteae f eiw hi oi (1) All a; ailable togginig and test'ig
0456) tion relative to the injection forma- data on the well;

tion, and the direction of water move- (2) A satisfactory demcnstralton of
§ 146.34 Information to he considered by ment, where known, in every under- mcaia nert o l e,-el

the IMrector. ground source of drinking water w hich andforalcl exingt soalt solution ells

This section sets forth the informa- ma eafetdb hepooedijc urun o 4.8
tion which must be considered by the 5)Mpancrssetosdaing (3) The anticipated ma~ximumn pres-
Director in authorizing Class III wells. th) Mapsgi andcr setons dhetlail sure and flow, rate at w hich the per-
Certain maps, cross sections, tabula- theagoo; tutueo h oa mittee will operate;
tions of wells within the area of area; rlze apadcrs sc (4) The results of 'h~e formnation test-

reve,,, ad oherdat ma beincud-tions illustrating the regional geologic ingz program:
ed in the application by reference pro- iS) The actual infection procedures;
vided 'they are current, readily avail- setting; a-d
able to the Director (for example in (7) Proposed operating data: an6' The status of cc rre-ctive action on
the permitting agency's files) and suf- (i) Average and maximum daily rate de~fective ,kelts in the area of rev'iew.
ficiently identified to be retrieved. In and volumne of fluid to be injected; (c) Prior to granting appro; al for
cases where EPA issues the permit, all (ii) Average and maximum injection the plugginig and abandonment of a
the information in this section must pressure; and Class III wvell the Director shall con-
be submitted to the Administrator. (iii) Qualitative analy-sis and ranges sider the follow, Ing Information:

(a) Prior to the issuance of a permit in concentrations of all constituents of (1) fhe type and numbter of plugs to
for an existing Class III well or area to injected fluids. The applicant may re- b sd
operate or the construction of a new quest Federal confidentiality as speci- b sd

Class III well the Director shall con- fled in 40 CFR Part 2. If the informa- 12) The placement of each plug in-

sidr he olowig:tion is proprietary an applicant may cijdi.ng the elevation of the top and (
t1) Information required in 40 CPR in lieu of the ranges in concentrations,botm

144.31 and 144.31(g): choose to submit maximumn concentra- (3) The type, grade and quantity of

2) A map showing the in 'jection well tions which shall not be exceeded. In cemnent to be used:
or project area for which a permit is such a case the applicant shall re t~aln ', hi me 7 i1"'(. ..

sought and the applicable area of records of the undisclosed concentra- pug_:s, and
- evi(O,. Within the area of review, the tions and provide them upon recu- est .. .'occ tr ~- -~ 4to m'-et
map must show the number or name to the Director as part of any enforce- the reqoiretnnis of 1146..l0.c).
and location of all existing producing rnent investigation. §I4.3 i-oree lainrqie

wells, injection wells, abandoned -wells, (8) Proposed formation testing pro- §W.5 i-oro ~lainTqie
dry holes, public water systems and gram to obtain the information re- ments.
water wells. The map may also show quired by § 146.32(c). In compliance wit h 40 CPR
surface bodies of waters, mines (sur- (9) Proposed stimulation program: 144.9. b)i 2) the data to be submitted on
face and subsurface) quarries and (10) Proposed injection procedure;, each Class III permit at six month in-
other pertinent surface features in- till Schematic or other appropriate tervals during the first two years of
cluding residences and roads, and drawings of the surface and subsur- operation of the State program shall
faults if known or suspected. Only in- face construction details of the w ell; at a mni~mumn include the following:
formation of public record and perti- (12) Plans (including maps) for (a) The data required in
nent information known to the appli- meeting the monitoring requirements 146.14(a)(i);
cant is required to be included on this of § 146.33(b); (b) The data required in
map.

(3) A tabulation of data reasonably (13) Expected changes in pressure, 146.34.a 113) including, under loca-
available from public records or other- native fluid displacement, direction of lion, the distance anid direction from
vise known to the applicant on w,,ells movement of injection fluid; the injection well:
within the area of review included on (14) Contingency plans to cope with (c) The depth to the top and bottom
the map required under paragraph all shut-ins or well failures so as to of arny USDVW'

[Sec, 146.35(c)]
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(d) The distance to the nearest ate and their environmental and eco- vvl-ii Lore an unrderground scurce of
down-gradient wkater suppjly well; nomic consequences; and driiki'ng water.

(e) A description of the geology and (4 Recommendations both for the
hydrology ofteLc most appropriate regulatory approach- h)The siting of Class I hazardous

Mf The construction characteristics es and for remedial actions where ap. waste injection wells shall be limited to
of the well; propriate. areas that are geologically suitable. The

(g) The type and results of all me- Supr -rtraadSadrs Director shall determine geologic
chanical integrity tests reported to the Appticable to Ctass I Hazardous Waste sitbilit !y based upon:
Director during the first two years of Injection Wells (1) An analysis of the structural andth e program; and stratigraphic geology, the hydrogeology,

(h) Any reporting to the Director [Subpart G added bN 53 FR 28147, July and the seismicity of the region;under § 144.51l)(6). 26. 1988]
Subpart E.-Criteria and Standards (2) An analysis of the local geology

Applicable to Class IV Injection § 146.61 Appticability. and hydrogeology of the well site,
Wells [Reserved) (a) This suibpart establishes criteria including, at a minimum, detailed

and standards for underground injection information regarding stratigraphy,
Subpart F-Criteria and Standards control programs to regulate Class I structure and rock properties, aquifer

Applcabl toClas V njecionhazardous waste injection wells. Unless hydrodynamics and mineral resources;
AWlcles oCasV net otherwise noted this Subpart and

Welssupplements the requirements of (3) A determination that the geology

§ 146.51 Applicability. Subpart A and applies instead of of the area can be described confidently
This subpart sets forth Criteria and Subpart B to Class I hazardous waste and that limits of waste fate and

Standards for underground injection injection wells. tasot"a eacrtl rdce
control programs to regulate all injec- (b) Definitions, trsorhth canse accurael.reice
tion not regulated in Subparts B, C, D, Cone of irf' uence means that area thrug thease hzo s od el eciorU .around the well within which increased wellssl be hazardosush wate:neto

(a) Generally, wells covered by this injection zone pressures caused by ( .Th ineto. oehssfiin
Subpart inject non-hazardous fluids in"jection into the hazardou-s waste permTeblctonoonety thacns uacind
into or above forma*tions that Contain injection well would be suflicient to prealtyt prosit mithin and

udrrud sucs o drnigdrive fluids into an underground source aeletn opeetmgainoundegroud surce of driningfluids into USDWs.water. It includes all wells listed in Of drinking water (USDW).
§ 146.5(e) but is not limited to those Exfsting ;vell meanis a Class I wvell (2) The confining zone:
types of injection wells. which was authorized prior to August (i) Is laterally continuous and free of

(b) It also includes wells not covered 25, 1988 by an approved State program, transe cting, transmissive faults or
in Class IV that inject radioactive ma- or an EPA-admninistered program or a fractures over an area sufficient to
terial listed in 10 CFR Part 20, Appen- well which has become a Class I well as prevent the movement of fluids into a
dix B, Table 11, Column 2. a result of a change in the definition of U~SDXW; and(11)52I~ntr ndassset the injected waste which would render (ii) Contains at least one formation of

t 16.2 Ivetor ad asesmetthe w,,aste hazardous under § 261.3 of sufficient thickness and with lithologic
(a) The owner or operator of any this Part. and stress char-acteristics capable of

Class V w ell shall, wvithin one year of l-;ec~ivn m~:c! me-ans that part of preventing vertical propagation of
the effective date of an underground the injection zone in which the well is fractures.
inlection control program, notify the screened, or in which the waste is (d) The cwner or operator shall
Director of the existence of any well otherwi-1s, rcl emplaiced. demonstrate to the satisfaction of the
meeting the definitions of Class V A'ew. well meanis any Class I Director that:
under his control, and submit the in-
ventory infermation required in 40 hazardous waste injection well which is (1) The confining zone is separated
CFR 144.26(a). n~ot an existing well, from the base of the lowermost USDW

(b) Within three (3) years of approv- Transrnissi ve fault or fracture is a by at least one sequence of permeable
a] of the State program the Director fault or fracture that has sufficient and less permeable strata that will
shall complete and submit to EPA a permeability and vertical extent to provide an added layer of protection for
report containing: allow fluids to mnove between the USDXV in the event of fluid

(1) The information on the construc. formations. movement in an unlocated borehole or
tion features of Class V wells, and the transmissive fault; or
nature and volume of the injected (2) Within the area of review, the
fluids; piezometric surface of the fluid in the

(2) An assessment of the contamina- § 146.62 Minimum criteria far siting. injection zone is less than the
tion potential of the Class V wells (a) All Class I hazardous waste piezometric surface of the lowermost
using hydrogeological data available to injection wells shall be sited such that USDXV, considering density effects,
the State; they inject into a formation that is injection pressures and any significant

(3) An assessment of the available beneath the lowermost formation pumping in the overlying USDW; or
corrective alternatives where appropri- containing wi-thini one quarter mile of the (3) There is no USDW present.

[Sec. 146.62(d)(3)]O8-19-88 Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 63
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INJECTION VWELLS CRITERIA 13M:465

m le (6) At a mninimumi cemnent and cemrenit c gn Io - anic e T.B pfrfr E ianc e

fA .1e d o .r-,Je of i c 2s ing1 addit'vies must be of sufficient quality standards in i 46,65, and to establis;h

('* I ss dimetr, arid quantity to maintain integri:ty over accurate baseline data Lgainst which
as e hn, legh t oi r, the design life of the well, future measurements may be compared.

cainan-d construction material); (d) Tubing and packer. (-1) All Class I A descriptive report interpreting results

Cc-ros~i v"ess oif injected fluid, hazardous waste injection wells shall of such logs and tests shall be prepared

on t 0 d emertue: inject fluids through tubing with a by a knowl-edgeable loc. analyst and

(i:1-1B 1bey of injection and Packer set at a point specified by the su bmitted to the Director. At a
jDirector. minimum, such logs arid tests shall

o~ grad of cemnt; and (2) In determining and specifying icue
iit an cemialrequirements for tubing and packer, the (1) Deviation checks duiring drilling on

ii, QL ,'it an cemialfollowing factors shall be considered: all holes constructed by drilling a pilot

theinjcte flid.(J) Depth of setting: hole which are enlarged by reamning or

o O~ cfac csin stin shllat (ii) Characteristics of injection fluid another method. Such checks shall he at

1 l ~ v ',L- lxvetformo th at nn [chemical content, corrosiveness, sufficiently frequent intervals to
L-1 'r5lc, a Ir5D andjwc be cmtod bya temperature arid density); determine the location of the borehole

ccn~~nsa, '5D% an becemnlcdby :i; Inectin pessr ;and to assure that vertical avenues for
c,. .ent from the base of the ii)njconpesr;fluid movement in the form of diverging

, g to tesrae sn iiu (iv) Annular pressure;
tciXof the cracuied ana voume (v ate (intermittent or continuous), holes are not created during drilig nd

-l iretorrn, reurmoeta temperature and volume of injected f2) Such other logs and tests as may
fluid;be needed after taking into account the

ivwhen tite geoilogy or other fud

c'',ccmstances warrant it. (vi) Size of casing; and availability of similar data in the area of

(3) t least onie long string casing, (vii) Tubing tensile, burst, and the drilling site, the construction plan,

usi- a sufflicient numrber of cerntrulizers, collapse strengths. and the need for additiornal information

shafl exten'd to the injection zone and (3) The Director may approve the use that may arise from time to time as the

s 6! becemnte bycirulaingcerentor a fluid seal if he determines that the construction of the well progresses. At a

shal e emete b crcuatng emntfollowing conlditions are met: minimum, the following logs shall be

to the sufaceint oune it or d more it staes (i) The operator demonstrates that the required in the following sKtuatioins:

(I) Of suffien uatitym o~anuliyt seal will provide a level of protection (i) Upon installation of the surface

prstueandhmxmuoprin comparable to a packer; casing: nil

(iij In a quantity no less than 120% of (6i) The operator demonstrates that (A) Resistivity, spontaneous potenil

the cL1cu!ted olune ecesaryto ill the staff is, and will remain, adequately and caliper logs before the casing is

theceiultedvolmenecssa~ o fll trained to operate and maintain the well installed: and
teaular space. The Director may an oietf n nepe aitos (B) A cement bond and variable

reqnu.re more th~an 120% w,,hen the density log, and a temperature log after

~2.U geology, or other circumstances warrant ipamersocnen;the casing is set and cemented.

it.(iii) The permit contains specific (ii) Upon installation of the long string

(4) Circulation of cement may he limitations on variations in annular casing:

or-mlish;ed by staging. The D'irector pressure and loss of annular fluid; (A) Resistivity, spontaneous potential.

mdvy approve an alternative method of (iv) The design and construction of the porosity. caliper, gamma ray, and

cenoigin cases where the cement well allows continuous monitoring of the fracture finder logs before the casing is

caninot be recirculated to the surface, annular pressure and mass balance of instailled; anid

provided the owner or operator can annular fluid; and (B) A cement bond anid -variable

demonstrate by using logs that the (v) A secondary system is used to density log, and a temperature log after

cement is continuous and does not allow monitor the interface between the the casing is set and cemented.

fluid movement behind the well bore. annulus fluid and the injection fluid and
the permit contains requirements for (iii) The Director mray allow the use of

(5) Casings, including any casing testing the system every three months anatraie-oteaoe logs when an

connections, must be rated to have anaeodnntersls alternative wil prvie euuialco o

sufficient structural strength toanreodnthreut.atraieNilpove 
qvlc r

wiNthstand, for the design life of the well: § 146.66 Logging, sampling, and testing better information: and

(i) The maximum burst and collapse prior to new well operation. (3) A mechanical integrity test

presuesvhich may be experienced (a) During the drilling and consisting of:

during the construction, operation and construction of a new Class I hazardous (i) A pressure test with liquid or gas:

closure of the well; and waste injection well, appropriate logs (ii) A radioactive tracer survey:'

(ii) The maximum tensile stress which and tests shall be run to determine or (iii) A ternpet tre or noise log:

may be experienced at any point along Verify the depth, thickness, porosity. (iv) A casing inspection log, if

the length of the casing during the permeability, and rock type of, arid the required by the Director; anid

construction, operation, and closure of salinity of any entrained fluids in, all (v) Any other test required by the

the well. relevant geologic units to assure Dir7ector.

[Sec. 1 46.66(a)(3)(v)]
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V.. t (oe of (c)The cvwner Cor oper ,ator Shall 611. I al '.r S _; 1
tn 7, uo - ZFd niail:otnr an arnuie's pressure that dl-t&,cEie tile p'ceSe.nc e or l)' o f
f I o frmI th1,e exceeds the operating injection pressure, !Pk and

7':. e i ktn. Tlc unless ',e Director, deer lns at such (3) Not~fN the Ui~cr.v~lwi;n 2-1. 'a 6
a, Cicc' CC I CS ft coMe fro r oIly a requirement might harm the integity after the alarm or shutdown.

v Isf I v.'Er or opf rator can of the well. The flid in the annolus (h) If a loss of mechanical integrity is
tilit co re retrieval is not shall be noncorrosive, or shall contain a discovered pursuant to paragraph Ig) of

- d tich cores are corrosion inhibitor, this section or during periodcc
eof condition" at the well. (d) The owner o! coperator shall mechanical integrity testing. the ow ner

n cay require the ow~ner or 0anaf ehnclitgiyo h or operator shall:
otc ,her forrrations in the injection well at all times. (1 ) Immedia tulV cd ase injection of

r~ Ic (e) Permit requiremnents for ow ners or hat Ids
(ci Tile F _ad temnperature, pHi, operators of hazardous waste wells (2) Take all steps reasonably

toipressure and the static v.hich in~ject wastes which have the ncsayt eemn hte hr

C lof th-e injection zonie must be potential to react with the injection niay have been a release of hazardous
d fomaton t geerat gaes sallwastes or hazardous waste constituents

(d)] At a ncir,imumn, the follow.ing include: into any Unauthorized zone;
co:-ci rraJng the injection anid (1) Conditions liriting the(3NoiyteDrcrwthn2hus

zonE 1 11 bh e de termined or temperatOiTC PH or acidity of theafelosfmchnalitgtys
ccV -ifrCas aadous waste iiected v~aste; anddicerd

icec' v n%, ellIa: (2) Procedures necessary to assure (4NoiyteDrcr vninicoi
(1) Frac.!Lire pressure; that pressure imbalances which mnight (4NtiythDreorwnijcin

Ohe caysica an chmcaackflow o blowout do not can be expected to resumne: and
(2)Ohrpyi n hmcl ocuer.o (5) Restore and demonstrate

car r ct rcs of the injection and ocu.mechanical integrity to the satisfaction
4andcc,1nn a LO and of the Director prior to resuming

Ph, s'cal and ch~emical f)The owner Or operator shall install injection of waste fluids.
'~arc ter; 'cs of the P forna tion fl uids in nd use continur ..s recording devices to hnseteow rorprar

thccjc :~. zo.mentor;. the nlectcon. pressure; the flow

k;) Upi-n com-.pletion, but prior to rate, %olume, and tenperature of btans aeviene tha iethecc V dnocsiTL ha
op >'oc., tice ow.ner or operator shall inijer ted fluids; anid the pressure on the benarlseoijctdv tsiton

cor~do.ct the, following tests to verify a-outes between- the to bing~ and the long udtoie oe

h2ocoiccharacteristics of the string4 casing. and sh~all install and use: (1) The owner or operator shall
n~i (I) Automatic Larm and automnatic immediately' case injection of% waste

On CC. ~shc:l-off systems. designed to sound and oda:
(I )A Fp, .coP t e st; or

cvc. c. ~shut-in the well v!hen pressures and ()Notify the Director within 24 Ho'us
V ~ ~ ~ ~ ~ ~ C T0D rd aetefo ae rohrprmeesapo d o f obtaining such ev idence;

oppcr ~ ~ ~ ~ ~ , c''t ss l ogn n ~ the Director exceed a range anrd/or (1i) Take all niecessacrN st.eps to
t~s~n;b\tr~ ~ n~ t heowe or 'adbent specified in the permit: or idetntify and characterize the extent of

0 & :1 1;17it a Schedule of such (2) Automcatic larms. designed to anreae
Lin v, hen th-c 27-sre ad flov: f6'i Coniplls with, any -cm-d ation

a S 0 a 1Pi D:mctOr 303 d2%yS prior LO r~r r'cpo- tc ie'r
cr -'"'-I rl&-c. t app:i,- od 1) v -l~' speciiied bX th Drctr

cce D~ L Plow i-r tcc -6 a ratec and 'or (;v)1m meot any renredia 'icc. plan

~ 1~ 7 IcIlen seciiJ in the permit, in cases .iPU O 110 b the D:irector, n
Op~rtcn reuirmens. ilme tile owner or operator Certifies (v) %Vhere Suich releaset is into -a

(a-' Fxr -pl dorinTg stimulatioin. the that a trdined operator wilbe on _s4te at USDW cur-enrly setrig as a xvater
c T cr; oc I sh~all acssure that cjl times,( when t - ell!I is oper-. ting. I,'; 'V. pL, e a n o t1 cce i o- a r e. so' p of

ral, to cc ~es -ore at the wellhead does Cr 0' C i ccrc,!a tco(in.
n- c-ea m-,.r~xcum wh-ich shall b e ()If an auitomat'ic alarm or sh-utdo~wn P", TIice Dire-ctor nias allav- the

ccil 1 erd sri as to assure that the is tricgered, the ovinler or operator shalloprtroreueijconroro
th(s; eii ,-e irjection zone during im-1mediately in-% estlgate and Identify as co-rplcting cleanu'-p action if the wover

cues not initiate new fractures xpeditiouisly as possible the cause of or orrtrd( crenstrates tholi the
o.p- ,-gt existing fractures in the the aldrm or shu-Ltoff. If, upon such iicino~e~inwlntec~re

injedlion zone. The owner or operator inv estigationi, the well appears to be LnDIVs.
shll ssuire tLha-t the injection pressure lacking mechanical integrity, or if ~ jTeonro prtrsalctf

does not initiate fr-actures or propagate monitoring requir-ed under paragraph ff the Director and obta 'n his appr-es a]
existing fractures in the confining zone, of this section otherwise indicates that prior to Conducting anly well worcver.
nor cause the mov ement of injection or the wEll may be lacking mechanical
formation fluids into a USDW. integrity, the ownver or operator shall: §14.8Ttigadmnoin

(b) Injection between the outermost (1) Cease injection of wsaste fluids requirements.
caising protecting USDV~s Cud the well unle-ss authorized by the Director to Tes ting and nrloitoir iorqisng
bo re is prohibited. continue or resum: e injection, shall at a mninimum include:

[Sec. 146.68]
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N1 <, of !h~ c - td wastes. (2) T he DPe rcor shall 1 -iqurire i.-').'

11 ,ner o. p c shut' develop n~no;co; rosecn moum orin" of the 1
a7U~ n a_,-Troved writen xo asle :or-sl~uctlon maiterials used in the well I

P~i h~at dlescribes the fr, .%elils iniect nga corros 've waste, and '-

pioce-ures to be carried out to obtain a may, require such monitoring fcr other~ of f p

detaiilcd ch~emical,1 and physical an-ilysis N.,ast1,e, b y: A. t J M 'rxe7.. , r G !!

er nt dtixe sample of the waste, (i) Placirig coupons of the well i . 1 o'e i-) Io' C_2njCn

in' luding the quality assurance cr'nsItructi- !r naterials in contact with niI-1,1;.1 ,lv !;, to

ProCoU_ res used. At a minimum, the thi waste s+;eam; or n P !miflt t!.LC.,.JL1 Thl

p!hin shall specify: (Ji3 Routi',g the waste stream tl;; ngh 1 1L'0._-(, ) " !,
(i) The paramenters for which the ( -cnr!uc~ed with the material . .. ; -c .!- J -

wuste will be analyzed and the rationale u!J intewl: r:t 'e ~'n
for the selection of these parameters; h'i) Using an alternative method 0Ou ue1i 4!i a- thef in;.- uonn

(ii) The test methods that will be used ?ii p'Dved b3 the Director. 7CI' '; ." -. "'i I at a-1

to test for these parameters; and (3) If a corrosion MOnIrToring progra s, c of oocLr a~l forait 7

(iii) The sampling method that will be is codequired: ,1,;-.Lto

used to ubtain a representative sample (i) The test shall use materials 'p~s r ~'cr
of the waste to be analyzed. idenitical to those used in the (2 ,~~ 1-rn escr'lh'g a nm r~igi

(2) The owner or operator shall repeat construction of the well, and such ~ ~ e 'rDcco a ;c j~c

th -nlsis of the injected wastes as ma--te, ials must be continuously exposed LiCfin) oo-tu'gh pro. "ire

described in the waste analysis plan at to the operating pressures and cli. -- s in, the f:-st aquifer o verlying the

frequencies specified in the waste emperatures (measured at the well cofigzoe hnshawlls

analysis plan and when process or head) aind flow rates of the injection instizled, the owner or operat.or shaPll, on

operating changes occur that may operation: and a quarterly basis, sample the aquifer
significantly alter the characteristics of (i)Teonro prtrsaland analayze for constituents specificd

the waste stream. menitor the materials for loss of mass, by the Director;

(3) The owner or operator shall thi;cknc-ss, cracking, pitting and other (ii) The use of indirect, geoph qical

conduct continuous or periodic signs, o;f corrosion on a quarterly basis to techniques to determine the pusitic-1 of

monitoring of selected parameters as ensure that thie well components meet the waste front, the sveter qjalitv in a

required by the Director. the imninurn standards for material formation designated by the Dir.ector. or

(4) The owner or operator shall assure s!1-Engh anid perforniance set forth in to provide other site specific data;

that the plan remains accurate and the ~ 116 C.5rb). (iii) Periodic monitoring of the ground

analyses remain representative. fd ; PerlOIodc miechan:ical irn'tegitt- water quality in the first aquifer

I.~ n~ lll' - ~ ' of overlying the injection zone:
(b) Hydrogeologic compatibility .il. In fufiling the requiru.mentso (iv) Periodic mo 0nitoring of th-e ground

detrmnaio. heoweroropraor § 14158& the owner or operator of a Class 'o.
detemintio. Te oneror pertorwater quality in the loermnost lJSDW;

shall submit information demonstrating I hazareous waste injection well shall an

to the satisfaction of the Director that con1duct the mechanical integrity testing av Ann adiina oitrn

the waste stream and its anticipated PS f:lJow.s: ees. r tov adteione motorflid

rtractibn products will not alter the (1) The long string casing. injection ar,c -: vn int'o 0:7 b E;'enL'-N.

permneability, thickness or other relevant Lb.and annular seal shall be tested by (f) The Director may requiire

~heratooiticsof th coninin or eans of an approved pressure test w, ith ssiriymOnitorir, wh, he has
injection zones such that they would no a liquid or gas annually and whenever reason to belleve that the injection

longer meet the requirements specified there h.as been a well workover; actix.ity may have the capacity to cause

in § 146.62. (2) The bottom-hole cement shall be .esi Istua s

(c) Compatibility of well materials. ('1] ttested by means of an approved § 146.69 Reporting requirements.
The o'wner or operator shall r,dioactrxe tracer survey annually:, Reporting requirernerrts shall, at a

demonstrate that the waste stream will (-) An approved temperature, noise, minmum, include:
be comnpatible with the well materials er et!her approved log shall be run at (a) Quarterly r&pot's to the Di:rector
with which the waste is expected to least once every five years to test for contain: ng:
come inito contact, and submit to the novement of fluid along the bore'ole. (1) The maximum injection pressure;

Director a description of the The Director may require such tests (2) A description of any ev ent that

methodology used to make that -whenever the well isQ worked over: exceedis operatinga parameters for
doterimination. Compatibility for (4) Casing inspection logs shall be run annulus pressure or injection pressurre
purposes of this requirement is at least onc.e ev ery five years unless the as specified in the p-,rmit;
estbblished if contact with injected LV-oc tor Vaixes this requirement due to (3) A description of anyv eve-nt which

fluids will not cause the wvell materials %%ell construction or other factors which triger anaamoPhtondvc
to fail to satisfy any design requirement Lmit the test's reliability; and r er&d pusant tmo § 145 67( advte

imposed under § 146.6.5(b). (5) Any olther test approved by tt'e response take n:

[Sec. 146.69(a)(3)]
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1

7 J iS.

'7.9.............; I: rI ci -rin dl on Il (15) For wctrlS within t1herc. uf

if~d-c ~els. dry holes, suLe:e ZoJne or the confining Zo'ne bit" i not
1)ol.e of v'~tr r I l:gs. min~es 'drf~ce properly cornph'h, d or p1 Ined the6

t Z J S1111) rf C C) quJdIriC S, V. ZtIe r NN 1, 1tS corrective action to be takcin under
H- ts.r pet.ient surface featulres, §146.64;

of fl. :i I o esd ie an-d i c ds. 711'e (16) Construction procedures
I~~~!L n~ 4.8 ~ sove, Loulis, if 1known including a contic nng and casi,,ng

i~ v~din h e~ edproram. "ell mnaterials specifico ';ons

A' lI t o 0f al 11 %l ' ti e and the ir life expectancy, lo-gging
Itro'ts th proc edures, devainheVsad

I iZone or cof:g drilling, testing 'and coring prograni; and
zl) Sch c., sliI ir' uede a (17) A demonstration pursu.ant to Part

r xell (It ' j of each wE1" tvp 14-4, Sub~part F, that th'e applicant hus the
1 ~.I ~- o r ViT' c t nc~ t~~ I eton. resources necessary to close, plug- or

t1 IT C T tO r ord cf pliai:- ii'11or abandon the wvell and for post-clesire
A;r hInc!~d~'jd care.

[hei B! e,10 17LN TC 1_! qU;le (b) Prior to the Director's granting
'0 tr lo,- tot ;O:e r69 1 u d 'oi t cr d t nf approval for the operation of a ClLss I
-Ebryc I I (0'no hazardous waste injection well, the

7 r, L* ;~ D 1 - E' 0 :Of owner or operator shall submit and the
Director shall review the followving

In zt' ne S;iriformdction, which shall be included in
I mdi c >~the completion report:

F; i . i 1K (1) All a vailable log-ging and testing

F 1nmt adl e rid r~ d- ,.-,,. program data on the well;I r e s c t f th e *ff 4- .Ti-a cl TF v . ..v t 0 P-(2 A d e m o n s tra tio n o f m e c a n c a l
I. 1' tn~ r - c. o:'- t ~"v~.*cnintegrity pursc~ant to § 146,68;

h ~ ~ I'' . in "If ()The anticipat3ed maxfiornprse
or, e' o -* v. h !t v -a and flow-% rate at which the permit~ee

- n lCte boor fCrt'r ~c will operate;
i'. ~ C' i icioexpt 'c I ,,,nd (4) The results of the inieclion zone

f,' )e (fi-f . oivJ:'I-re a7'd confining zone testing program as
C t. e, eri a-, &, e ini t he & Iin required in § 146.70(a)(9);

sxn*' r, - tls o hih xising tV ~. 7 .~ . ~(5) The actual injection pr ocedur-e;
x ~ ~ ~ ~ 7) C1 I r u at c- 1 55oC.i (h) The compatibility of injected wN.sto

a '- C C!" I . ells wthi thezt "Lsi teijcio oeai
i: ,nve~scet~i raps ces- tYE g dta,.seln;me-d i both the injection zone and
ab:tior ,el d ,it ma be -Xt oa-r u I Is~an rote' the connririg zone and with the

1. orm- Lc radly j (7) Th e c alcl a t ed 6rea of rEVi e:J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~u dL ,v :E 1 .ta7draI''-., on daL obt'atcsd "2;-IE to rke c tt- r (f,)r cxrrnple, in .\ .. r (0 . . . . . Vand testig of the well and thefloC i a ar-rrIyS files) cod essiu0 . - 1e 9 rpsofr-~e etn formation, and where necessary'
.;: 2 , e.11 - to bIrti revisions to the information subm.itted

re-'' EFA issoes !-.e permit. programT'- to obonan aiisOf tht, une ' 140a 2)ad()
'm~oni ti scinmst ceil.pscaadrdiocl (8) The status of corrective action on

ft s ' -tts d to the Administrator or his character istics of and other infor Mat io 0 Wells identified in § 146.701a)(15).
ccsme e. chn the injection formation and the

(a) P1 o t h issuancE of a permit for in f nin g z one; (c) Prior to granting approval for the
n' e x Is! .,g Cl a ss I haza.rdous wvaste (10) Prcpcsed stimulation progromn; plugg-ing and abandonment (i.e., closure)

irjf ~Icin ivell to Operate or the (11) Pioposed injection procedure; of a Class I hazardous waste injection
co 1t ,tc or coinversion of a new (12) Scl-eratic or other appropriulte well, the Director shall review the

C1 1~ daus waste injection well, drr.wings of the surface arid subsurface information required in § § 146.71(a)(4)
*,t TYec.r shIall rev iew the f llev, ing cons'tuction details of th e well: and 146.72(a).

tc sLetat the requirt rnents of this (13) Contingency plan~s to cope with
P Icl P6 t 144 are met: all shut-ins or well failur-es so as to Qd Any permnit issued foi a Class I

(I nom tion reqcired in § 144.31; prevent migration of fluids into any hazar-dous waste injection w ell for
(2 A rnp shciI wngo the injection well L'SDW; dispnsal on the premises where the

fx i:, a~ - c, mrit is, soug-ht and the (14) Plans (including maps) for wi-ois ge-ner-ated shall contain a
i_-, - e ae, of !\ SiE vv. Vithin the meeting mon-itoring requirments of certification Lx the ow'ner Or operator

fxv, the mnap. in st show the §146.68; that:

[Sec. 146.70(d)]
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(1) Te generator of the ha zardous (vii) The method and location where (d) sto.rs ""or oc (!I cA:'surc. 11)

waste has a program to reduce the casing is to be parted, if applicable; Prior to closing the well, the owner or
vo ue rqur~it nd toxicityosch (i)Tepreuetobuedo operator shall observe and record the

V aste to the degree determined by the meet the requirements of paragraph pressure decay for a time specified by

S gener-itor to be economically (d)(5) of this section; the Director. The Director shall analy-ze

practicable; and (ix The Lst:T. ted cost of closure* an the pressure decay and the transient

(2) Injection of the waste is that (x) Any proposed test or mieasure to prsuret ot to n conde
practicable method of disposal currently be mr e usatt 4.8e()i n

avalale o he enraor hih l) hD retrmyoif lLre determine xxhe'her the injection activity
manizbest the presento and c futur thrercoratmoiy luL has confornied with preclicted values.
tominie helth e and he ur envron et pI Following th-e procedures of § 1245 1 -io '; rr

to hmanheath nd he nvionmnt. (6) An ownrer or operator of a Class I nia ii-kl~rit testi, ' sVLii be

14.1Couehazardous waste injection well wvho dtoe th.e i, (;ty rf th!at
§ 16.1 Cosreceases injection temporarily, may Keep 000 of tce long st .irog ciu-, d

(a) Closure Plan. The owner or the well open provided he: cemii that u ibe left ice tl& r~
operator of a Class I hazardous waste (i) Has received authorization from alr f1--we. Testing mt0 9s n y
injection well shall prepare, maintain, the Director; and include:
and comply with a plan for closure of (hi) Has described actions or (j) Pfessure tests wih liq. 'd or gas:
the well that meets the requiprments of procedures, satisfactory to the Director, (iiP Rsdioactive tracer s-'e es:

paarp d fti eto n s that the owner or operator will take to (iii) Noise, temp eratire. ppne
acceptable to the Director. The ensure that the well will not endanger evaluation, or cement hr d lnogs; anid

oblgaton o ipleen th clsjae pan USDWs during the period of temporary (iv) Any other test requi cd by the
survives the termination of a permit or disuse. These actions and procedures Dir'ector.

the cessation of injection activities. The shall include compliance with the (3) Prior to well closure, the well shall
requirement to maintain and implement technical requirements applicable to be flushied with a buffer f'uid.
an approved plan is directly enforceable active injection wells unless waived by (4) Upon closure, a Class I hazardous
regardless of whether the requirement is the Director. w-.aste well shaii be plgged with cemnent
a condition of the permit. (7 The owner or operator of a well in a manner that will not allow the

(1) The owner or operator shall submit that has ceased operations for more movement of fluids into or between

the plan as a part of the permit than two y'ears shall notify the Director UST)Ws.

application and, upon approval by the 30 days prior to resuming operation of ()Placement of the cement plugs

Director, such plan shall be acondition the well, shall be accomplished by one of the
of any permit issued.(bVoieoientocs.Th lovn:

(2 Te wnr r peatr hal ubitowner or operator shall notify the (i) The Balance Method;
any proposed significant revision to the Director at least 60 days before closure (ii) Thie Dump Bailer Methiod;

meth od of closure reflected in the plan ofawl.A h iceino h iii) The Two-Plug 'Method: or

for approval by the Director no later Director, a shorter notice period may be (i-x) An alternate method, approved by

than the date on which notice of closure allowed, the Director, that will reliably provide a

is required to be submitted to the comparEable level of protection.

Director under paragraph (b) of this (c) Glosaue re-porl. Within 60 days (6) Each plug used shall b'e

seclion. after closure or at the time of the next app~opriately tagged and tested for seal

(3) The plan shall assure financial quarterly report [whichever is less) the and stability before closurE is

responsibility, as required in owner or operator shall submit a closure completed.

§ 144.52(a)(7). report to the Director. If the quarterly (7) The well to be closed shull be in a
()report is dlue less than 15 days after '-'ate of static equilibrium with the mud

()The plan shall include the completion of closure, then t he report weight equalized top to bottoin, either
following information: shall be submitted within 60 days after by circulating the mud in the well at

(i) The type and number of plugs to be closure. The report shall be certified as leas', once or by a comparable mnethod
used; accurate by the owner or operator and pr-escribed by th Director, prior to the

(ii) The placement of each plug by the person -.%ho performed the [lacerient of the cement plugfs).
including the elevation of the top and closure operation (if other th an the
bottom of each plug; owner or operator). Such report shall § 146.72 Post-closure care.

(iii) The type and grade and quantity consist of either: (1) A statement that the (a) The owner or operator of a Class I
of material to be used in plugging; well was closed in accordance with the hazardous waste well shall prepare,

(iv) The method of placement of the closure plan previously submitted and mnaintain, and comply with a plan for

plugs; approved by the Director; or post-closure care that meets the

(v) Any proposed test or rneasVre to ()Where actual closure differed from requirements of paragraph (b) of this

be made; the plan previously submitted, a written sectiorn and is acceptable to the

(vi) The amount, size, and location (by statement specifying the differences Director. The obligation to implement

depth) of casing and any other materials between the previous plan and the the post-closure plan survives the

to be loft in the well; actual closure, termination of a permit or the cestion

[Sec. 146.72(a)]
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tem; 'rement is a c ondition Oft Cie peIrnit. groundxv a1cl uo~' ''e

(11 The ov r'i or ope~ator :-Yd t l submit the permit until pressu-c i-i the ir~ction il ~

hton and, upon ap, c dvl b, the cone of influence no i e ntr~izts tl ~
Di1 I I on FSU1- ' ) n slo 11 t-ea nnd i n the base of the lceunil s USIDIN The V

o'f- pei m~t issued. DirectorT may' CXter>, t'C' Or o~Post I ' .c te

(2) 1Vhe oi% rer or operator shall sbit closure monitoring if he r...~mn ,s tha .atvt\xhxhc.h 
t t',i

any pi uposed significant revision to the the(-d Well may endnge a'aLW.i s the ciJ f te
plon as appropriate oxver thje life of the (3) Submit a survey ~s to the loral Fx,,- Frv !'nmnta PyC te tin)T

wlbut no later than the ddtce of the zong authority designated by the ,j VLtoW
4 it *x,

L rpr eurdudr§167() Tector. The plat shall indicate the ,

los;o rpor reuird uner 14.73c).location of the -well relatixe !oC
(31 Thl-e pla-n shall assure financial pemnn( sree eoh rs ) The 'L, ~rnd v ,ln f. to

responsibiity as reqired in ~copy of the plat shaell be submit' ' c to the v e.te 1e in n- .o

14) The plan shall include the ReinlAmnsrtrof theirex t inovhhitv-sIi-td u

fijlo" ing information: aprpiate EPA Regional Office. the pcrimod ovcr wihi
(4] Provide appropriate notification o~ard

(i) The pressure in tie in zto eone and information to such State and local
before injection b~egan: authorities as have cognizance Over § 146.73 Financia! responsibity for pcEt-

(iThe anticipated p~ressuie in the drilling activities to enable such State lseca.
injerti r, zone at the timne of clos ,ure; and local authorities to impose The owvner or operator s5 -l

(iii) The predicted tin-e i-itil pro,,ssure appropriate conditions on subsac-uent Le'nsrtead 'anei 7ill

in the injection zone d, cays to tl!± print drilt ing actixities that may penetrate the rsuslifor post-clC--rE lxv usinP a
thst the well's cone of inf-uence no wvell's confining or iniection zone. trust fun, sur-ety bocnd, iriio' rioclt,

lorg -cr in-tersects the boeof the (51 Retain, for a perido he er is oa etisrneo
lov, em o s t IUSD W; following w ell closure. reccods refloti ragirstee th~at m-eets the s;-ec'Jic.Iion-s

(vPredicted position of the v, aste th e na turTe, composit, cn, and volumne of fothmehns'sad srmnt
front at clusure; allI irie c te d fluids. The Director shall revised as appropriate to, cc;ver closu'.e

()The status of any cleaiOLps require - the cOvner or op eraEtor to. rlilver and post-clos-ure care in 40 CER Part 344,
renluir'ed under § 146 (64: and the records to the D>crat the Subpart F. The amount of the funds

(vi) The estimated ci:ost of propcsed conclusinn of thie rcetntion period, anid ax Ibte shiail be no less than the

post-closure care. thIie r ec ords s halt Ihe 11 0 c i oc " ri1 e7etai:n, rd a7rc unI identified in § 146 2aj3v)
(3At thie request Of thPu oV. nor Or at a location desgo-nated by th-e D* -ector Tile olilhgaton to mi~nfn-ra

Opt -ator, or on his own in~i-i the for that Purpose. res-ensihi'lity for post-ciosu±ir care
Director mav modify the post-ole-sure (c) Each owner of a Class I h;izardous su-vives the terminati of a per mit or
planl after su~bmission of thec closure xvaste injection xx dl. no~d tl e oxvner of the cessa-tion of injection. The
iepc. , o: n the.>~Joe in th- SiZrfoce oruc paoI
§ 24.5. in -;. h ioch a Ci 1 s I h sr z.3. us v'. s te fr~.~1 c ieforce- e ree-rdtee-

(li) Threr c r(- ,oi." cb she-i): a wnx.i 1u-. ~-r 2a I. rrcr : 5

(1) Coninue an-d complicte any no,-tation on the deed t- the facilixy ce11lin Of thie permit.

[Sec. 146.73]
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